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CHAPTER I: INTRODUCTION 
Statement of the Problem 
Throughout the academic community it is generally accepted that there 
are degrees of difficulty among college courses. The source of variability in 
course difficulty can be related to background knowledge of students, variability 
in instructional methods, and variability in the characteristics of subject matter. 
Some courses may be more difficult than other courses because of content. 
These are courses that present students with abstract ideas and are based on the 
assumption that students have the ability to think in abstract terms. The 
vocabulary presented in many of these courses is often foreign to students, and 
the entire course may be perceived as being difficult. This is because terms are 
difficult to define and place in one's reality. For instance, courses in the sciences 
use terms that are generally not used in an individual's normal vocabulary. 
Thus, these terms are difficult to internalize and make learning new 
information related to the subject difficult. 
From generation to generation there are courses which are believed to be 
difficult in the academic arena. Students are usually unfamiliar with concepts 
covered in these courses. Thus, courses gain the reputation of being difficult. 
This poses a particular problem when educators do not have sufficient 
backgrounds in these areas causing them to shy away from courses that are 
perceived as being too difficult. When these individuals do begin to instruct in 
the early grades, they are often ill equipped to teach younger students to use 
critical thinking skills in order to master higher level, abstract areas of study. For 
instance, course difficulty in the area of mathematics may be attributed to many 
students completing teacher education programs without developing adequate 
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math skills. Thus, when they become teachers of elementary school students, 
they are not as innovative in their approaches to teaching math, which then 
becomes the center of a cycle that produces students who perform poorly in 
mathematics. 
One component of the difficulty level can often be attributed to the course 
instructor. Two different instructors teaching the same course (often in different 
terms or even in different years) may design the course differently and/or teach 
the course in different ways. Another aspect of the difficulty level of courses 
which may vary from one course to another is the number of credit hours 
associated with the course. It was originally the case that courses carrying larger 
numbers of credits were the more difficult courses. It is not at all clear if that is 
still the case. It is often perceived that the number of credit hours is somehow 
equated with the amount of work involved in a course; this may represent 
nothing more than the number of hours that a course meets each week 
(Mundfrom, 1991). 
Courses requiring supplemental areas of study, such as labs, are often 
inconsistent with traditional methods of learning. During these labs, students 
participate in activities that provide practice of concepts learned in lecture classes. 
Subjects taught in labs are meant to supplement ideas presented in lecture 
situations. However, if the course is not carefully structured, lectures and labs 
become separate entities, as opposed to supplemental learning tools. Also basic 
knowledge is required in order to gain proficiency in higher levels of subject 
areas. 
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Mundfrom (1991) attempted to develop a means of estimating the 
difficulty levels of various courses within a university. Difficulty level estimates 
were used to adjust measures of student achievement, such as grade point 
average, to account for the level of difficulty of the course work a student had 
completed. By using adjusted measures of student achievement, individual 
students could be more accurately compared as to their likelihood of success in 
further education and/or future employment. Mundfrom (1991) sought to 
improve the prediction of freshman GPA by considering the difficulty level of 
courses taken, in addition to usual sets of independent variables. The use of 
course difficulty estimates could aid in the determination of students being 
admitted to a program and/or college or university. Mundfrom (1991) also 
examined the inequities of using CPA's for comparison across disciplines, in 
view of the fact that some curriculums offer courses that are more difficult in 
nature. 
Students' perception of the difficulty of certain courses is based on their 
background in the area, as well as life circumstances, which can contribute to 
some courses being thought of as being more difficult than other courses. A 
student's ability level .also affects his or her perception of course difficulty (Caroll, 
1963). According to Caroll (1963), it has also been suggested that there is a 
positive relationship between life events and academic performance that can be 
accounted for mainly in terms of the undesirability of some life events. Student 
who are experiencing outside pressures may perceive courses as difficult and 
perform poorly due to events unrelated to ability. Therefore, students who are 
experiencing personal problems may perceive certain courses as being difficult 
due to outside influences. 
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The "hard" sciences, such as the fields of chemistry and physics, higher 
level mathematics, such as algebra, trigonometry, and calculus, and courses 
involving technology, have generally been thought of as the more difficult 
courses within the community college curriculum. Students are often required 
to take these courses as prerequisites for further study in career areas of 
engineering, computer science, and business. Such areas are often popular as 
fields of interest. However, students do not have the academic background to 
successfully complete the foundation courses in these areas. 
Students in community colleges take courses in a variety of subject areas. 
Individuals attend community colleges in order to earn Associate of Arts or 
Associate of Science degrees, obtain certification in a specific area, update 
training for a job, complete the general education requirements for a Bachelor of 
Arts or Bachelor of Science degree and/or to become proficient in a desired skill. 
Some of the courses taken are considered to be more difficult than other courses. 
This perception may be greatly influenced by the reason a student is taking a 
particular course, and under what circumstances the course is being taken. It is 
desirable to determine which courses are perceived to be difficult in a 
community college setting and then make a determination as to why these 
courses are difficult. 
Statement of the Purpose 
The purpose of this study is to determine factors that influence course 
difficulty. When factors that influence course difficulty are identified and 
understood, it is anticipated that methodology may be developed to significantly 
reduce course difficulty. 
5 
Significance of the Study 
This research will establish a data base on the perception of students at 
community colleges as they relate to course difficulty. The data collected in this 
study can be used by individuals designing community college courses and 
determining courses needed to provide supplemental assistance programs to 
address some of the difficulty factors noted by students. The information would 
also assist counselors in helping students decide what courses should be taken 
during their academic careers at a community college, as well as determining 
what programs would be helpful in assisting them in areas deemed as deficient. 
Research Questions 
The major focus of this study is student perceptions of course difficulty. 
The first area of concern is estimation of the level of course difficulty based on 
students' perception of courses offered at a community college. The second area 
of concern are factors within courses which make them difficult as perceived by 
students. Initially, courses that are perceived as being difficult will have to be 
identified, then actual reasons for the difficulty will be assessed. This study will 
order sampled courses by the perceived difficulty of those courses, utilizing a 
sample of community college students. Once ordered, the content of more 
difficult courses will be contrasted with less difficult courses utilizing multiple 
descriptors. Content descriptors will be developed to maximize the 
discrimination (differences) between "easy" and "difficult" courses. By utilizing 
content descriptors which separate courses, a more detailed description of specific 
course content will be completed as a basis for supporting remediation activities. 
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course modifications, or other activities that would be expected to lower the 
perceived difficulty level of a course. 
The research questions to be addressed are as follows: 
1. Do courses ranked among the top five as most difficult differ from the five 
courses perceived as least difficult on the following characteristics: 
(a) student interest in the course 
(b) hypothetical constructs of content difficulty measured by 
the Course Content Evaluation instrument (Miller, 1991): 
Easy/Hard 
Simple/ Complex 
Concrete/Abstract 
Random/Sequenced 
Interesting/Boring 
Applicable/Unusable 
General/Specific 
Approximate/Exact 
Familiar/Unfamiliar 
Pretty/Ugly 
Humorous/Serious 
Old/New 
Light/Heavy 
Logical/Illogical 
Pleasure/Pain 
Short/Long 
Important/Irrelevant 
7 
Real/Artificial 
Independent/Interdependent 
Calm/Anxious 
2. For characteristics identified in (b) above that significantly differentiate 
"easy" and "difficult" courses, what are specific course content topics, 
methods, skills, etc. considered to be most difficult, least difficult, and 
why? 
Assumptions and Limitations 
Several assumptions have been made throughout this study in reference 
to the validity and reliability of data and the research design. Two instruments 
were used to obtain students' perceptions of course difficulty in addition to factor 
which influence course difficulty. The first instrument used included forty (40) 
subject areas representing core and general courses taken by community college 
students. The second instrument utilized factor clusters in order to determine 
specific reasons for perception of certain courses as being difficult. Courses 
determined as being difficult on the first instrument will be analyzed to 
determine factors that make courses difficult, - - thus, utilizing the second 
instrument. Since all data were collected from students at Des Moines Area 
Community College (DMACC), it is assumed that courses taught at DMACC were 
representative of courses taught at other community colleges throughout the 
country. 
The first instrument was administered to community college students 
enrolled in general and core courses. Courses were patterned after a study 
conducted by Mundfrom (1991). Courses were ranked in order of difficulty. Five 
(5) courses were determined to be most difficult and five (5) were determined to 
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be least difficult. The second instrument was given to students enrolled in the 
ten (10) courses for purposes of determining reasons for some courses being 
perceived as difficult, and other courses being perceived as less difficult. 
The first instrument was administered to students selected from the entire 
population at Des Moines Area Community College. The sampling procedure 
used to select students will be described in chapter three. It is assumed that the 
sample of students obtained consists of a representative cross section of the 
DMACC student body. Furthermore, it is assumed that responses given by these 
students truthfully represent their perceptions of course difficulties and can 
further identify factors that make courses difficult. It is also assumed that areas 
covered in the second instrument are reasons students feel a course is difficult. 
Finally, as with any other study conducted in this manner, inferences are 
made from the sample of data collected to populations from which the data 
came. While attempts to make the scope of the data collection and consequent 
study itself as broad as possible, it must always be remembered that all data were 
collected at one institution — Des Moines Area Community College. Therefore, 
any inferences made from these data need to reflect this limitation. While it is 
certainly possible that courses and students at other institutions may be very 
similar to those at DMACC, generalizations of this type should be very cautiously 
made, if indeed they are made at all. 
Terms and Definitions 
Several of the terms used in this study may not be familiar to readers in 
the context in which they are used. Various statistical terms used may also be 
unfamiliar to some readers. Terms deemed uncommon are defined below in the 
context in which they are used. 
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A likert scale is a multi-point scale (often five points labeled strongly 
disagree, disagree, neutral, agree, strongly agree, but as used here consists of nine 
points with only the end points labeled as, e.g., very easy and very difficult) in 
which subjects are asked to respond to questions or statements by selecting one of 
the points which best describes their attitude, opinion, or perception. 
Two statistical techniques utilized in this study which may be unfamiliar 
to readers are factor analysis and multiple linear discriminant function analysis. 
Factor analysis is based on the procedure for obtaining a new set of uncorrected 
(orthogonal) variables, usually fewer in number than the original set, that 
reproduces the covariability observed among a set or original variables (Miller, 
1989). Multiple discriminant function analysis is utilized to obtain a set of linear 
functions which maximally discriminate (differentiate) among subjects 
belonging to several different groups or classifications. For example, an 
investigator may want to develop equations which differentiate among 
successful occupational groups based on responses to items of a questionnaire 
(Miller, 1989). 
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CHAPTER n: REVIEW OF THE LITERATURE 
In order to assess the perceived difficulty of courses it is necessary to 
examine the literature surrounding areas related to abstract concepts, words and 
definitions that are not frequently used. It is also important to note areas that 
influence the ability of students to succeed in classes. There has been very little 
research conducted in the area of course difficulty and factors related to course 
difficulty. However, research has been conducted on specific components that 
affect student success as it relates to course content or structure. The literature 
will concentrate on course structure, predicting student achievement, anxiety in 
particular subject areas, and course taking patterns. 
Course Structure 
Of the many elements influencing course difficulty, one of the main 
factors is the way in which the course is taught. This includes the type of course 
being taught, how the instructor presents information covered in the course, 
whether the course is designed for beginning or advanced students, and, other 
courses are taken in conjunction with, or before, a specific course. 
In order to determine specific reading and listening introductory courses, 
instructional techniques used by professors to help students overcome 
vocabulary and comprehension problems in their respective disciplines, 
Horodezkey (1983) conducted a study of 62 college professors in different 
disciplines. According to this body of research teaching techniques most 
frequently used included lectures, textbooks, and the chalkboard. The author 
recommended the following: (1) particular attention to vocabulary and concepts 
should serve as an integral component of all introductory courses; (2) 
generalizations, key principles, metaphors or other unique language must be 
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taught using a wide variety of techniques and approaches; and (3) more attention 
might be given to pretesting vocabulary and concepts unique to various 
disciplines to recognize student deficiencies early in the course. 
Tanner (1986) devised a multiple choice achievement test controlling for 
cognitive level and degree of abstractness. A panel of 13 university students 
classified concepts for degree of abstractness. Results of this study indicated that 
both cognitive level and degree of abstractness accounted for a significant 
amount of variance in subjects' test scores. Furthermore, the interaction of the 
two main effects was significant. The presence of interaction may help explain 
the inconsistency of findings in research dealing with the cognitive level of 
questions/test items and learner achievement. 
Teacher behavior can also influence students' perceptions of course 
difficulty. Tobin (1987) indicated that the ability of teachers to manage student 
behavior effectively was a major driving force on implemented curriculum. 
Other factors which influenced what happened in classrooms were tests and 
examinations, and textbooks. Most teachers endeavor to cover the curriculum in 
the planned time whether learning has occurred or not, and the cognitive 
demands of the work are low. During whole-class activities a few target students 
dominated interactions with the teacher. These higher ability students, who 
usually were males, asked most questions, answered most teacher questions, and 
received most feedback from the teacher. The results suggest that teachers' 
knowledge and beliefs are potent forces which influence academic work in 
science and mathematics classes. 
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An increase in clinical cases indicates that trauma in school children can 
be connected to teacher abuse (Zelikoff & Hyman, 1987). A survey was 
administered to 35 college undergraduates, 40 school teachers, 41 special 
educators, and 65 mixed individuals from Pennsylvania, New Jersey, New York, 
Delaware, Georgia, and Puerto Rico to determine the nature of abuse, its effect on 
children, and the symptoms resulting from the abuse. The survey shows 
longevity of symptoms and differences in development of symptoms. It also 
demonstrates that (1) demography influences the incidence of child abuse by 
teachers; (2) sarcasm, ridicule, voice-raising, criticism for low achievement, 
unjustified punishment, and restricting students from nonacademic activities 
are often identified as traumatic school stressors; (3) 60 to 86 percent of the 
subjects claimed to have had a traumatic school experience; and (4) the school 
teachers reported reduction in self-esteem as the longest lasting symptom 
(Zelikoff & Hyman, 1987). This type of long term trauma can be carried into 
college level courses, causing students to feel that courses are difficult because of 
their association with a traumatic incident or past classroom experience. 
Research has also shown that the way in which a course is presented may 
cause students to perceive the course as being difficult. A study was conducted 
to assess faculty preferences regarding the goals and content of Saddleback 
College's (California) liberal arts mathematics course (Sworder, 1986). Some of 
the results indicated that problems were in introductory courses. Key principles 
and generalizations posing less of a problem should not be considered 
unnecessary. Teaching techniques most frequently used included lectures, 
textbooks, and the chalkboard. Recommendations resulting from the study were 
as follows: 
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1. Particular attention to vocabulary and concepts should serve as an 
integral component of all introductory courses. 
2. Generalizations, key principles, metaphors or other unique 
language must be taught using a wide variety of techniques and 
approaches. 
3. More attention should be given to pretesting vocabulary and 
concepts unique to various disciplines to recognize student 
deficiencies early in the course. 
4. Course goals should include the students' learning basic problem-
solving steps which can be applied to any career field. 
Math courses tend to pose particular concerns for many students in the 
community college. Gliner (1987) indicates this is in part due to poor math 
backgrounds of students entering community colleges. When listing the 
variables that account for math anxiety in students studying mathematics, it 
would seem reasonable that math achievement variables would be important 
(Gliner, 1987). However, a multiple regression analysis suggested that, of the 
variables considered in this study, grade point average, math course in which the 
student was enrolled, sex, spelling, and language expression were more potent. 
The usual verbal and mathematical skills appeared not to be related to math 
anxiety, perhaps because students with higher grade point averages developed 
more self-confidence and did not feel anxious even in situations requiring 
mathematics. This particular study also indicated that the more math courses 
students took, the more competent they were in mathematics (Gliner, 1987). 
Verbal skills, but not sex or age, seem to be good predictors of overall math 
achievement. Although Math anxiety does not necessarily relate to math 
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achievement and may lead students to avoid mathematics, verbal and 
mathematical achievement variables do not appear to be related to levels of 
math anxiety. 
Retention problems by students can also account for students performing 
poorly in some courses. In a study conducted by Lyon and Gittinger (1985) 
students were given five repeated trials to master three simulated classroom 
tasks. The three tasks represented the knowledge, comprehension, and 
application domains of learning from Bloom's (1956) taxonomy. Lin (1979) 
explored problem-solving difficulties associated with the introductory physics 
course. Lyon and Gittinger (1985) noted larger differences in rates at which the 
three tasks were mastered, the amount of information acquired within each 
domain, and retention of the material. The knowledge task was learned at a 
faster rate and was retained more fully than either the comprehension or 
application tasks. Similarly, the comprehension task was learned more 
efficiently and retained longer than the application task. Lin's (1979) study 
renders two explanations for many problem-solving difficulties - one 
psychological and the other sociological in nature. The psychological 
explanation focuses on an apparent limit to a student's cognitive processing 
capacity; the student's response to such a limit appears consistent with a problem 
solving approach in which cognitive effort aimed toward problem solving is 
minimized. The sociological explanation focuses on "cultural" differences 
between the world of the physics professor and the world of the introductory 
physics student. Therefore, when information is not presented through 
knowledge tasks and instead requires higher order thinking, it may not be readily 
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comprehended or retained. Consequently, students would have difficulty in the 
course. 
Predicting Achievement 
By predicting how a student will perform in certain classes based on 
external factors, one will be able to identify areas in which students are having 
difficulty and factors that may be causing difficulty. Research shows that external 
pressure, anxiety and life events can adversely affect a students performance in 
classes. 
Ripps (1985) attempted to clarify the relationships that exist between self-
perceptions and feelings about mathematics, performance and course-taking 
behaviors. Also of interest were gender differences in the mathematics 
attitude/behavior domain. Ripps's research was conducted at a two-year public 
community college in Nassau County, New York. A final sample of 589 students 
enrolled in mathematics courses ranging from introductory mathematics to 
upper level algebra and calculus was studied. The following results were found 
using separate canonical analyses for males and females: 
1. Confidence in mathematics emerged as the single most 
important variable in the relationship for both males and females. 
2. Male attitudes related most strongly to their intention to pursue 
mathematics in the future. 
3. For females, their attitudes related most strongly to their prior 
course-taking patterns. 
4. Usefulness appeared to be moderately important in the 
relationship for both males and females. 
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5. The least important variable in the relationship for both males 
and females was stereotyping mathematics as a male domain. 
6. The importance of final grade in the relationship was about the 
same for males and females. 
Some studies concentrate on students performance based on classification, 
gender, and previous academic experience. Molnar (1982) noticed a decline in 
science and math achievement over the past 15 years, with the decline most 
pronounced in physical sciences. His report, released in 1983, shows that "to a 
striking degree college science students fail problems which require translation 
between English and mathematics" and "involving application of concepts and 
problem solving." However, a study conducted by McCammon et al. (1988) 
found that there was differential validity by sex. The predictor variables were 
successful in predicting course performance for women but not for men. 
Other studies indicate that students learn at various rates. One model of 
school learning formulated by Carroll (1963) has been the basis for looking at 
individual rate of learning, based on the analysis of instructional learning tasks 
and the time it takes to master them. Students who tend to learn faster would 
find course easier than students who did not learn as fast. 
Other studies suggest that certain factors determine the success of college 
students. Several researchers have identified distinguishing characteristics of the 
successful college student (Pauk, 1974; Wileman, Stephens, & Konvalina, 1982; 
Mathiasen, 1988). They note the following: 
1. The successful college student has a clear educational 
goal. 
2. The successful college student recognizes that the college 
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years offer a unique opportunity for intellectual development. 
He/she is willing to subordinate other concerns in order to take 
advantage of that opportunity. 
3. The successful college student has good study skills. 
4. The successful college student has the will to succeed. 
5. Students who have a high internal locus of control were found to 
be high in academic motivation. 
6. There is a high positive correlation between academic motivation 
and CPA. 
7. Family variables, as well as various life events have been shown to 
be important factors influencing college academic performance. 
8. Successful college students excelled in high school and obtained 
higher scores on college entrance examinations. 
Mathiasen (1988) suggests that continued research in this area will 
strengthen the theoretical base of college admission procedures and policies, thus 
providing insight for prospective college students and characteristics of 
successful college students. 
Other factors that occur before a student enrolls in a particular course can 
have an affect on a student's perception. A weak background in introductory 
courses can cause difficulty in certain areas. Bingaman (1989) uses variables of 
the Scholastic Aptitude Test, high school rank, emotional adjustment, 
motivation for grades and sex to examine the relationship to academic success of 
university seniors. Information from 208 members of the Class of 1988 from a 
Mid-Atlantic Region liberal arts college was collected through opinion, attitude, 
and interest survey, the Student Questionnaire; and data from the school 
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concerning academic achievement. Multiple regression analyses revealed that 
Scholastic Aptitude Test scores accounted for approximately 11% of the variance, 
while the achiever personality scale of the Opinion, Attitude, and Interest 
Survey added approximately 3% to the variance. Results of the study did not 
provide strong evidence to indicate that personality variables are better 
predictors of college grade point average than cognitive measures among highly 
successful high school students. Haupt (1981) explored the relationship between 
classification achievements and mathematics scores discovering that many of the 
tasks required concrete operations including class inclusion, additive 
composition, multiple classification, conservations, parallel seriation, 
horizontal/vertical axes, and coordination of perspective. 
Bereiter (1989) suggests that the constitutive problem for an educational 
psychology of learning is how one learns things that are difficult to learn. 
Behaviorist learning theories fail almost entirely to explain why anything is 
harder to learn than anything else. Questions concerning the means by which 
learners learn to solve difficult problems restates a higher level of the same issue 
that all cognitive learning theorist must contend with — the means by which one 
can design a learning system that works without the need for an executive that is 
already knowledgeable. Problem solving seems to approach a satisfactory means 
of modeling this learning process. Findings pertinent to this model, however, 
are quite preliminary and mainly based on case studies. Thinking aloud 
protocols show that learners use four kinds of knowledge: 
1. knowledge about knowledge; 
2. domain-specific knowledge; 
3. analogy to more familiar domains; and 
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4. expectations about the level of promise that a particular path of 
inquiry might provide. 
It is concluded that problem solving links cognitive psychology to learning 
theory. 
A study conducted by McCammon et al. (1988) revealed that algebra and 
critical thinking skills were the best overall predictors across several physics 
courses. Although arithmetic skills, math anxiety, and primary mental ability 
scores correlated with performance, they were redundant with algebra and 
critical thinking. This study also found the differential validity by sex. Predictor 
variables were successful in predicting course performance for women but not 
for men. 
Munday (1969) explored factors related to academic predictability. 
Prediction studies have generally neglected the nature of the sample -
characteristics of the institution and of its students. Munday's study which 
examined institutional factors that influence the predictability of college grades 
suggested some significant possibilities. Eight variables were found to account 
for 42 percent of the variance of predictability — almost all of its reliable variance. 
Four variables accounted for 35 percent of the variance of predictability: (a) range 
of talent, (b) percent of students living under college supervision, (c) size of 
freshman class and (d) ability level of the freshman student body. This study 
suggests not only that predictability is systematic, characteristics of the samples 
are related to the magnitude of predictive correlations. Whereas a study 
conducted by Magee and Knapp (1979) supported the hypothesis that CPA is 
inversely related to the number of undesirable events experienced, but that there 
is no similar relationship to desirable events. 
20 
Subject Area Anxiety 
Students tend to perceive certain courses as being difficult because of an 
anxiety that can come from being under prepared to perform in specific areas, or 
to having bad experiences in certain academic areas. This type of anxiety about a 
certain subject or subjects can cause students to have difficulty in these classes. 
Students typically have anxieties in the areas of math, science, and computer 
programming. (Chin & Zecker, 1985; Payton & Loyd, 1984; Lips, 1984). 
Math anxiety may be one of the most frequent reasons students site for 
their inability to perform well in the area of Mathematics. Ramirez (1990) 
analyzed factors influencing attitudes about mathematics among 543 south Texas 
Mexican-American university students. Survey results indicated quality of 
preparation, college credits, and perceived importance of mathematics to be 
major determinants of math attitudes. However, this study found no significant 
link between socioeconomic status or ethnicity and a students ability to perform 
in the area of mathematics. In a study to ascertain the effects mothers have on 
their daughters' attitudes about math, Jayaratne (1987) found that the only 
significant effects emerged in higher-educated mothers and their daughters. 
Cartledge (1984) noted that the superiority of males in mathematics achievement 
from grades eight through college is evident. The following causes of sex 
differences in mathematics achievement are considered: spatial ability, 
enrollment in mathematics courses, social factors, anxiety, attitudes, and 
developmental differences between the sexes. Alleviating differences can be 
achieved by addressing the need for females to study more mathematics, 
improve in spatial visualization, decrease math anxiety, and overcome social 
factors which singularly and in combination hinder the mathematical 
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achievement and advancement of females throughout their lives (Cartledge, 
1984). Cartledge (1984) also noted that educators, parents, and students must 
recognize the problem, understand the nature and causes of the problem, and 
then attack the problem from a multi-faceted perspective. This may be 
accomplished by addressing both the needs of students and the causes which 
have produced existing differences in achievement. 
In order to determine self-schemas in math/science ability. Lips (1984) 
surveyed 446 female university students who had completed at least five courses. 
It was found that 35% of the women in the sample could be classified as having a 
positive self-schema for math/science ability, while only 14.1% could be classified 
as having a negative self-schema for this ability. The women in this study were 
more likely to be positive schematic for math/science ability if they had or were 
taking math or science courses. Responses to open-ended questions about 
reasons for their course choices suggest that many university women avoid 
math and science courses not because of a sense of inferiority with respect to 
their abilities in these areas, but simply because of a lack of interest. 
High risk students who are also math anxious run a double risk. Failure in 
the area of math might carry over into other areas of study. Goolsby (1988) 
examined attitudinal variables such as self reported math anxiety and attitudes 
toward success, locus of control, high school grade point averages and Scholastic 
Aptitude Test Quantitative (SATQ) scores as predictors of first-quarter grades in a 
developmental mathematics course. The conclusions of this particular research 
were that high school grade point averages, SATQ scores and self-confidence 
were significant predictors of success. 
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A study conducted by Reece (1989) with 70 male and female graduate 
students indicated that (1) the expressed preference for formal-deductive style of 
thinking and mathematics anxiety are negatively correlated; (2) the preferred 
cognitive style is positively correlated with the respondent's self-assessment of 
mathematical ability; and (3) those expressing a preference for the analyst style of 
thinking would perform better on a test of statistical concepts than those 
expressing a disregard for the analyst style of thinking. This indicates that 
students who are self-confident in the math ability would be better able to 
perform in math classes, and math related classes. 
Many programs have been developed in order to examine math anxiety, 
and then to develop concrete solutions for this particular problem among college 
students. In an attempt to explore the prevalence, intensity and effects of 
mathematics anxiety at Salisbury State College (Maryland) approximately 350 
student volunteers from two diverse introductory mathematics courses 
participated in this study (Heher, 1988). Final course grades were analyzed and 
compared with anxiety profiles established. Results indicated that mathematics 
anxiety did exist among the survey population. However, use of the particular 
instrument used in the study was not as significant an indicator of success as 
were scores on the Scholastic Aptitude Test in Mathematics (SAT-MATH) and 
the institutionally-designed mathematics diagnostic instrument. The subjects 
age and sex did not appear to be related to the incidence or intensity of 
mathematics anxiety, (Heher, 1988; Goolsby, 1988). It was also determined that a 
subject's hiatus from mathematics courses produced only a marginal significance 
(Heher, 1988). 
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Any area of technology because of the use of different language and the 
unfamiliar domain, causes students to be anxious about courses in this area 
(Bellando & Winer, 1985). In order to measure computer anxiety in a college 
population and to determine the relationship of computer anxiety in a college 
population and to determine the relationship of computer anxiety to personality 
types and math anxiety. Demographic data revealed that subjects had limited 
access to computers and only a minimal amount of computer experience. The 
data indicated that the amount of computer anxiety revealed is determined by 
the type of instrument being used to measure anxiety. 
In order to gain a greater understanding of the mathematics anxiety 
construct, Alexander and Cobb (1984) administered the Math Anxiety Rating 
Scale to 197 college students. The researchers were trying to: (a) identify the 
independent dimension underlying the item responses on the Math Anxiety 
Rating Scale (MARS) (b) develop factor scales to measure these dimensions and 
(c) determine if specific personal and academic background variables can 
effectively serve as predictors of math anxiety as defined by the factor scales. 
Analysis of the data indicated that students who had taken Algebra II in high 
school experienced significantly less math anxiety than students who had not 
taken Algebra II. and those with A's and B's in Algebra or Geometry experienced 
significantly less math anxiety than did students with poorer grades. 
Crumb (1988), Payton and Loyd's (1984) explored possible relationships 
between individualized computer-assisted instruction in basic mathematics 
skills, mathematics knowledge and anxiety toward mathematics among college 
developmental studies students. Crumb's (1988) study used an area that often 
causes students to be anxious in order to assist in another typically difficult area. 
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Both experimental and control groups made significant gains in computational 
and problem-solving skills during the treatment period of one semester. Only 
the experimental group (using individualized computer assisted instruction) 
evidenced a significant decrease in mathematics anxiety. The results suggest that 
computer assisted instruction may be an appropriate non-threatening means of 
addressing the needs of developmental studies students who possess math 
anxiety, mathematics computational and problem-solving skills needs. Payton 
and Loyd's (1984) study indicates significant positive correlations between 
attitudes toward computers and attitudes toward math. 
Martel and Mehallis (1985) also used a different type of instruction in 
order to assist "math-anxious" community college algebra students. The 
researchers worked with a control group of 25 students which received algebra 
instruction in the traditional lecture method. The experimental group (with 
about 25 students), contained students who were primarily self-identified as 
"math-anxious" and received counseling throughout the term in addition to the 
standard lectures. No significant difference was found between scores on the 
final examination - a standard college-wide test. The two groups performed 
about equally throughout the term. However, some success for counseling was 
indicated by the fact that even though experimental students had a lower grade 
point average, more control group students actually failed the course. 
In another study. Chin and Zecker (1985) examined the relationship 
between computer programming and the following factors: mathematical 
ability, locus of control, introversion/extraversion, anxiety, and task time 
allocation. The programming performance of 14 male and 18 female students in 
a college-level introductory computer science course was measured by means of a 
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math pretest, which was employed as a cognitive measure. Three different 
personality trait questionnaires measuring introversion/extraversion, anxiety, 
and locus of control and a 50-minute practical programming examination, were 
utilized. Unexpectedly, math ability was not found to be a significant predictor of 
programming ability. However, time allocation to interactive program 
implementation was positively correlated with programming performance, 
suggesting that internals would be more likely to succeed at program 
implementation than externals. Findings also advise caution in utilizing 
mathematical pretest as the sole predictors of computer science success. Findings 
suggest that tests for personality traits, such as internality may prove to be useful 
additions to tests advising students of their chances of computer science success. 
The importance of mathematical reasoning ability as a factor influencing 
success in computer science has been recognized and reported in the literature. 
However, a neglected factor potentially influencing computer science success is 
mathematical competency (Wileman, Stephens, & Konvalina, 1982; Dambrot, et. 
al., 1985). Stones et al.(1980, 1982) reported results involving sex-related 
differences in mathematical competencies, gains in competencies produced by 
certain pre-calculus college mathematics courses and other factors influencing 
mathematical competencies. However, in a study of cognitions of high and low 
math anxious undergraduates, no sex differences were found in performance or 
for a linear combination of cognitions (Fulkerson, Galassi, & Galassi, 1984). 
Singer and Stake (1986) found no sex differences in math anxiety or perceptions 
of the usefulness of mathematics between men and women. Instead math 
anxiety was more strongly related to general anxiety in men and women (Llabre 
& Suarez, 1985). Among male students, math participation and self-assessments 
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of math ability were positively related to more general self-estimates of 
competence. Among women, these variables were not related significantly 
(Singer & Stake, 1986). In this, study women's choices for math-related careers 
were more closely associated with scholastic ability and math background than 
were men's career choices. 
In a study conducted by Wileman et al. (1982), it was clearly shown that 
there is a strong relationship existing between mathematical competencies and 
probable success in beginning computer science courses. Since many universities 
require that students be familiar with computers, it is essential they become 
proficient in mathematics at the high school level in order to be computer 
literate at the college level. But the need for mathematics proficiency does not 
begin in high school. Fear of mathematics, a distaste for any computation or 
analytical thinking that typifies mathematics—these qualities characterize the 
slow learner in mathematics (Hoffman, 1968). Significant positive correlations 
between attitudes toward computers and attitudes toward math (Payton & Loyd, 
1984). Hoffman (1968) states that the fear and distaste are frequently the product 
of some early fuzzy understanding or lack of understanding which are nurtured 
in succeeding years by the frustration of attempts to build new understandings 
on a nonexistent foundation. 
A student-oriented curriculum approach was developed at Edison 
Community College to encourage retention and sustain students' interest in 
classes (Girard, 1991). One key component of the program is a relaxation training 
component. It was developed to reduce students' anxiety about tests. Special 
anxiety reduction seminars were prepared to train students in progressive 
muscle relaxation, proper breathing techniques, test-taking and study techniques. 
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Programs of this type may be essential for the student who is experiencing 
anxiety in a particular subject area, but has a need to take courses within that area 
in order to complete his/her educational objective. A study conducted by 
McCormick (1979) demonstrating the role of relaxation training in the reduction 
of student anxiety revealed that 54% of responding colleges offered courses in 
one or more of the subjects being considered. The most frequently offered course 
was Yoga, followed by Relaxation, Meditation, Hypnosis, Transcendental 
Meditation and Centering. According to this study, these techniques were being 
used by instructors to reduce anxiety at 19 colleges. The study also indicated that 
colleges and universities view courses like this as necessary in alleviating some 
types of anxiety associated with academic courses. 
Subject area anxiety is an integral part of students perceiving courses as 
being difficult. Table 3 reflects some of the studies in the area of subject area 
anxiety. 
Course Taking Patterns 
Mattice (1983) examined course-taking behavior of Los Angeles 
Community college District (LACCD) students and investigated the usefulness of 
transcript analysis as a research tool. The first phase of the study compares 
English composition and mathematics course-taking behavior of students who 
did and did not enroll in remedial or developmental courses. The data show 
that students who began their course work in English composition at the 
remedial level were less likely to enroll in and successful complete advance 
English course work than were students who began their college work at the 
introductory level. Similarly, students who began course work in remedial 
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mathematics were less likely than non-remedial students to enroll in advanced 
mathematics. Those who did enroll had a higher rate of successful completion. 
Students often drop classes due to difficulty related to the class structure. 
In an effort to determine the causes of student attrition, Rasor conducted a study 
at American River College (ARC) in 1979. The survey instrument asked 
students to rate the importance of 42 items with regard to their decisions to drop 
past classes. Since there were no withdrawal forms for evening students at ARC, 
reasons could not be included in the college withdrawal analysis. Study findings 
indicated that students dropped courses for predominantly academic reasons. 
The most commonly cited were "course content too difficult/' "subject matter 
not what was expected," "could not keep up with course work," and "boring 
presentation by the instructor." College withdrawal, however, was motivated by 
non-academic reasons, such as financial/employment problems, moving, ill 
health, personal problems, and transferring to another school. 
DePillis (1985) found, contrary to initial assumptions, that sex was a 
relatively minor variable in enrollment patterns. Factors which separated the 
studied population into identifiable groups were: non-school computer-related 
experiences, perceived peer, instructor and family support, perceived relevance 
of subject to future career and personal goals, self-confidence with respect to 
computer science and perceived sex-appropriateness of the subject. Sex appeared 
to be a deceptively significant factor probably because females tend to receive 
fewer computer-related experiences, less peer, family and instructor support, etc., 
than do males. It was concluded that any qualified students (female or male) 
deprived of the vital support system necessary for positive computer 
involvement will choose to avoid it. 
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The way in which students take their courses can also have an affect on 
how students perceive courses. Table 4 contains the research related to course 
taking patterns. 
Summary 
Courses are perceived as being difficult for many reasons. The very nature 
of class structure can account for some classes being perceived as more difficult 
than other classes. Teaching techniques, abstractness of concepts covered in 
classes and anxiety in certain subject areas were cited in the literature as factors 
influencing the perception of some courses being more difficult that other 
(Horodezkey, 1983; Sworder, 1986; Tanner, 1986). 
Anxiety in a particular area may cause students to have difficulty in 
particular classes. Classes that usually cause anxiety are in the areas of 
mathematics, science and computer programming (Chin &Zecker, 1985; Payton 
& Loyd, 1984; Lips, 1984). Martel and Mehallis (1985) used different types of 
instruction to assist math anxious community college students. More and more 
universities are using relaxation techniques in order to assist student who have 
subject area anxieties (Girard, 1991; McCormick, 1979). 
The literature also indicated that courses perceived as being difficult can be 
determined by predicting achievement of students taking particular courses. 
There was a decline in the performance of students, especially in the areas of 
science and math (Molnar, 1982; Ripps, 1985). Life events students' rate of 
learning and students' gender were used to predict how well students would 
perform in specific classes (Molnar, 1982; Ripps, 1985; Breiter, 1989; Caroll, 1963; 
McCammon et al., 1988). 
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Mattice (1983) studied the manner in which students took courses to 
ascertain whether they were grouping courses or if other factors were influencing 
students' choices of courses selected. Generally it was concluded by DePillis 
(1985) that any qualified students (female or male) deprived of the vital support 
system necessary for positive involvement will avoid contact with the area in 
which they have no experience. 
The review of literature provided the researcher with insights about 
findings reported by other researchers. It also enabled the researcher to select 
particular variables and analyses for this study. Tables 1-4 summarize the 
findings of the literature in the areas of; course structure, predicting 
achievement, subject area anxiety, and course taking patterns. Specific areas 
examined by different authors in these areas are stated briefly. 
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Table 1. A review of the literature in the area of course structure. 
Study 
Horodezkey (1983) 
Topic 
Teaching techniques 
Tanner (1986) 
Tobin (1987) 
Control of cognitive 
level and degree of 
abstractness 
Teacher's ability to 
handle student 
behavior 
Results 
Author suggests that: (1) 
particular attention be paid 
to integral components f all 
introductory courses; (2) 
generalizations, key 
principles, metaphors or 
other unique language must 
be taught using a wide 
variety of techniques and 
approaches; and 0) more 
attention might be given to 
pretesting vocabulary and 
concepts unique to various 
disciplines to recognize 
student deficiencies early in 
the course. 
Both cognitive level and 
degree of abstractness 
account for a significant 
amount of variance in 
subjects' test scores. 
Teachers' knowledge and 
beliefs are the potent forces 
which influence academic 
work in science and 
mathematics classes. 
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Table 1. Continued. 
Selikoff and Hyman 
(1987) 
Connection between 
trauma in school 
children and teacher 
abuse 
Sworder (1986) Goals and objectives of 
liberal arts mathematics 
course. 
(1) demography influences 
the incidence of child abuse 
by teachers; (2) sarcasm, 
ridicule, voice-raising, 
criticism for low 
achievement, unjustified 
punishment, and restricting 
students from nonacademic 
activities are often identified 
as traumatic school stressors; 
(3) 60 to 86 percent of the 
subjects claimed to have had 
a traumatic school 
experience; and (4) the 
school teachers reported 
reduction in self-
esteem as the longest 
lasting symptom. 
Recommendations resulting 
from the study were as 
follows: 
1. particular attention to 
vocabulary and concepts 
should serve as an integral 
component of all 
introductory courses; 
2. generalizations, key 
principles, metaphors or 
other unique language must 
be taught using a wide 
variety of techniques and 
approaches; 
3. more attention might be 
given to pretesting 
vocabulary and concepts 
unique to various disciplines 
to recognize student 
deficiencies early in the 
course; and 
33 
Table 1. Continued. 
Lin (1979) Problem-solving 
difficulties associated 
with introductory 
physics courses. 
Lyon and Gittinger Retention difficulties 
(1985) 
4. course goals should 
include the students' 
learning basic problem 
solving steps that could be 
applied to any career field. 
When information is not 
presented through 
knowledge tasks, and instead 
requires higher order 
thinking, it may not be 
readily comprehended or 
retained and students would 
have difficulty in a physics 
course. 
Larger differences were 
noted in the rates at which 
the three tasks were 
mastered, the amount of 
information acquired within 
each domain, and the 
retention of the material. 
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Table 2. A review of the literature in the area of predicting achievement. 
Study 
Ripps (1985) 
Topic 
Relationships between 
self-perceptions and 
feelings about 
mathematics. 
Results 
The following results 
were found using separate 
canonical analyses for 
males and females: 
1. Confidence in 
mathematics emerged as 
the single most important 
variable in the 
relationship for both 
males and females. 
2. For males, their 
attitudes related most 
strongly to their intention 
to pursue mathematics in 
the future. 
3. For females, 
their attitudes related 
most strongly to their 
prior course-taking 
patterns. 
4. Usefulness 
appeared to be moderately 
important in the 
relationship for both 
males and females. 
5. The least 
important variable in the 
relationship for both 
males and females was 
stereotyping mathematics 
as a male domain. 
6. The importance 
of final grade in the 
relationship was about the 
same for males and 
females 
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Table 2. Continued. 
Molnar (1982) Decline in science and 
math achievement. 
McCammon et al. (1988) Deferential validity by sex. 
Carroll (1963) Model of school learning. 
This report shows that "to 
a striking degree college 
science students fail 
problems which require 
translation between 
English and mathematics" 
and "involving 
application of concepts 
and problem solving." 
Predictor variables were 
successful in predicting 
course performance for 
women but not for men. 
Individual rates of 
learning, based on the 
analysis of instructional 
learning tasks and the 
time it takes to master the 
indicated that tasks that 
took longer to master 
were perceived as being 
more difficult. 
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Table 2. Continued. 
Pauk(1974); Wileman, 
Stephens, and Konvalina 
(1982); and Mathiasen 
(1988) 
Distinguishing 1. The successful 
characteristics of the college student has a clear 
successful college student, educational goal. 
2. The successful 
college student recognizes 
that the college years offer 
a unique opportunity for 
intellectual 
development and is 
willing to subordinate 
other concerns to take 
advantage of that 
opportunity. 
3. The successful 
college student has good 
study skills. 
4. The successful 
college student has the 
will to succeed. 
5. Students who 
have a high internal locus 
of control were found to 
be high in academic 
motivation. 
6. There is a high 
positive correlation 
between academic 
motivation and GPA. 
7. Family variables 
as well as various life 
events have been shown 
to be important factors 
influencing college 
academic performance. 
8. Successful 
college students excelled 
in high school and 
obtained higher scores on 
college entrance 
examinations. 
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Table 2. Continued. 
Bingaman (1989) Relationship between 
SAT score, high school 
rank, emotional 
adjustment, motivation 
for grades and sex, to 
academic success of 
university seniors. 
Haupt (1981) Relationship between 
classification 
achievements and 
mathematics scores. 
Bereiter (1989) How do students learn 
things that are difficult to 
learn. 
Multiple regression 
analyses revealed that the 
scholastic Aptitude Test 
scores accounted for 
approximately 11% of the 
variance, while the 
achiever personality scale 
of the Opinion, Attitude, 
and Interest Survey added 
approximately 3% to the 
variance. Results of the 
study did not provide 
strong evidence to 
indicate that personality 
variables are better 
predictors of college grade 
point average than 
cognitive measures 
among highly successful 
high school students. 
It was discovered that 
many of the tasks required 
concrete operations 
including class inclusion, 
additive composition, 
multiple classification, 
conservations, parallel 
seriation, horizontal and 
vertical axes, and 
coordination of 
perspective. 
It is concluded that 
problem solving links 
cognitive psychology to 
learning theory. 
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Table 2. Continued. 
McCammon, Golden, and 
Wuensch (1988) 
Munday (1969) 
Magee and Knapp (1979) 
Algebra and critical 
thinking skills as 
predictors of success in 
physics. 
GPA and undesirable 
events. 
Although arithmetic 
skills, math anxiety, and 
primary mental ability 
scores also correlated with 
performance, they were 
redundant with the 
algebra and critical 
thinking. This study also 
found that the differential 
validity by sex; predictor 
variables were successful 
in predicting course 
performance for women 
but not for men. 
This study supported the 
hypothesis that GPA is 
inversely related to the 
number of undesirable 
events experienced, but 
that there is no similar 
relationship to desirable 
events. 
Factors related to academic 
predictability. 
This study suggests not 
only that predictability is 
systematic, but that 
characteristics of the 
samples are related to the 
magnitude of predictive 
correlations. 
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Table 3. A review of the literature in the area of subject area anxiety. 
Study 
Ramirez (1990) 
Jayaratne (1987) 
Cartledge (1984) 
Lips(1984) 
Topic 
Mathematics attitudes 
among Mexican-
American university 
students. 
Results 
Survey results indicated 
quality of preparation, 
college credits, and 
perceived importance of 
mathematics to be major 
determinants of math 
attitudes. 
Effects of mothers on The only significant effects 
daughters' attitudes about emerged in higher-
math. educated mothers and 
their daughters. 
Sex differences in 
mathematics 
achievement. 
Self-schemas in 
math/science ability. 
The author of this study 
noted that the superiority 
of males in mathematics 
achievement from grades 
eight through college is 
evident, and the following 
causes of sex differences in 
mathematics achievement 
are considered: spatial 
ability, enrollment in 
mathematics courses, 
social factors, anxiety, 
attitudes, and 
developmental differences 
between the sexes. 
The women in this study 
were more likely to be 
positive schematic for 
math/science ability if 
they had taken or were 
taking math or science 
courses. 
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Table 3. Continued. 
Goolsby (1988) and Heher, 
(1988) 
Attitudinal variables as 
predictors of first-quarter 
grades. 
The conclusions of this 
particular research was 
that high school grade 
point averages, SATQ 
scores and self-confidence 
were significant predictors 
of success. 
Reece (1989) Attitudes towards math. This study indicated that 
students who were self-
confident in the math 
ability would be better able 
to perform in math 
classes, as well as math 
related classes. 
Bellando & Winer (1985) Computer anxiety. Demographic data 
revealed that subjects had 
limited access to 
computers and only a 
minimal amount of 
computer experience. The 
data indicated that the 
amount of computer 
anxiety that is revealed is 
determined by the type of 
instrument that is being 
used to measure the 
anxiety. 
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Table 3. Continued. 
Alexander & Cobb (1984) Mathematics anxiety. 
Crumb (1988), Payton & Computer assisted 
Loyd (1984) instruction and 
mathematics skills. 
Analysis of the data 
indicated that students 
who had taken Algebra II 
in high school 
experienced significantly 
less math anxiety than 
students who had not 
taken Algebra H, and those 
with A's and B's in 
Algebra or Geometry 
experienced significantly 
less math anxiety than did 
students with poorer 
grades. 
The results suggest that 
using computer assisted 
instruction may be an 
appropriate non-
threatening means of 
addressing the needs of 
developmental studies 
students who possess 
math anxiety and 
mathematics 
computational and 
problem-solving skills 
needs. 
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Table 3. Continued. 
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Martell & Mehallis (1985) Program to assist 
mathematics anxious 
students. 
No significant difference 
was found between scores 
on the final examination, 
a standard college-wide 
test. The two groups 
performed about equally 
throughout the term. 
However, some success 
for counseling was 
indicated by the fact that 
even though 
experimental students 
had a lower grade point 
average, more control 
group students actually 
failed the course. 
Chin & Zecker (1985) Computer programming Math ability was not 
found to be a significant 
predictor of 
programming ability; 
however, time allocation 
to interactive program 
implementation was 
positively correlated with 
programming 
performance, suggesting 
that internals would be 
more likely to succeed at 
program implementation 
than externals. 
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Table 3. Continued. 
Wileman, Stephens, & 
Konvalina (1982); 
Dambrot, et. al. (1985); 
Stones, Beckmann and 
Stephens (1980, 
1982);Fulkerson, Galassi, 
& Galassi, (1984); Singer 
and Stake (1986); Llabre & 
Suarez (1985) 
Sex differences in 
mathematics 
competencies and anxiety. 
Hoffman (1968) Slow learners in 
mathematics. 
No sex differences were 
found among high and 
low math anxious 
undergraduates. No sex 
differences were found 
towards perceptions of the 
usefulness of 
mathematics, instead 
math anxiety was more 
strongly related to general 
anxiety. Among men 
students, math 
participation and self-
assessments of math 
ability were positively 
related to more general 
self-estimates of 
competence; among 
women, these variables 
were not related 
significantly. 
The fear and distaste of 
mathematics are born 
most frequently of some 
early fuzzy understanding 
or lack of understanding 
and are nurtured in 
succeeding years by the 
frustration of attempting 
to build new 
understandings on a 
nonexistent foundation. 
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Table 3. Continued. 
Girard (1991) Student-oriented 
curriculum approach to 
anxiety reduction. 
McCormick (1979) Relaxation training in the 
reduction of study anxiety. 
Special anxiety reduction 
seminars were prepared to 
train students in 
progressive muscle 
relaxation, proper 
breathing techniques, and 
test-taking and study 
techniques. 
The most frequently 
offered course was Yoga, 
followed by Relaxation, 
Mediation, Hypnosis, 
Transcendental 
Meditation and Centering. 
According to this study 
these techniques were 
being used by instructors 
to reduce anxiety at 19 
colleges. This study 
would also indicate that 
colleges and universities 
view courses like this as 
necessary in alleviating 
some types of anxiety 
associated with academic 
courses. 
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Table 4. A review of the literature in the area of course taking patterns. 
Mattice (1983) 
Study Topic 
Course-taking behavior 
Rasor (1979) Student attrition 
Results 
The data show that 
students who began 
their course work in 
English composition 
at the remedial level 
were less likely to 
enroll in and 
successful complete 
advance English 
course work than 
were students who 
began their college 
work at the 
introductory level. 
Similarly, student 
who began their 
course work in 
remedial mathematics 
were less likely than 
non-remedial 
students to enroll in 
advanced 
mathematics, but 
those who did enroll 
had a higher rate of 
successful completion. 
Study findings 
indicated that students 
dropped courses for 
predominantly 
academic reasons. 
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Table 4. Continued. 
DePillis (1985) Sex as a variable in Sex appeared to be a 
enrollment patterns. deceptively significant 
factor probably because 
females tend to 
receive fewer 
computer-related 
experiences, less peer, 
family and instructor 
support and so on 
then do males. 
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CHAPTER m: METHODOLOGY 
Stage 1. Course Difficulty 
The first stage involved the identification of courses which vary widely in 
perceived difficulty by students (including those who have and have not actually 
taken such courses.) The first stage also compared courses at Des Moines Area 
Community College with similar courses at Iowa State University as studied by 
Mundfrom, 1991. 
Population and Samples 
In order to identify courses and course content which vary in difficulty, it 
was necessary to conduct a survey of student learners and have them rate the 
difficulty of their course work. The population selected for this study is the 
population of students currently enrolled in two year community college 
programs in Iowa. Samples drawn to estimate parameters of this population are 
samples of convenience obtained from Des Moines Area Community College 
(DMACC). 
Courses offered at DMACC were selected that corresponded to courses 
examined in Mundfrom's (1991) study on course difficulties. Courses such as Art 
Appreciation and Pascal Programming were substituted for Art History and 
Computer Programming in Mundfrom's (1991) original list of course titles that 
were used in the main study. Classes were selected based on their similarity to 
the courses in the original study. Courses which were in the original study were 
matched with similar courses being offered at Des Moines Area Community 
College (Table 5). Of the forty (40) courses used in the study, 31 were core courses, 
4 were general courses, 2 were vocational courses, and 3 were open courses (Table 
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6). Core courses are traditional liberal arts courses in the first two years of a 
baccalaureate degree. General courses are non-core courses identified as 
freshman-sophomore courses. Vocational courses are occupationally specific 
courses. Open courses are occupationally specific courses corresponding to 
courses in certain professional programs at four-year institutions. 
Table 5. Courses at Des Moines Area Community College that are 
comparable to courses at Iowa State University. 
Iowa State University 
Art History 
Educational Computing 
American Government 
General Physics 
Human Anatomy 
Music Theory 
Computer Programming 
Statistics 
World Religion 
Pes Moines Area Communitv College 
Art Appreciation 
Computer Literacy 
Government 
Physics 
Anatomy and Physiology 
Introduction to Music 
Pascal Programming 
Elementary Statistics 
Comparative Religion 
Table 6. Number of specific courses being offered at Des Moines 
Area Community College. 
Core Courses General Courses Vocational/ Open 
Technical Courses 
31 4 2 3 
A sample of 181 students enrolled in core courses were selected to 
participate in the initial phase of this study. It was determined that classes from 
the Boone and the Urban campus of Des Moines Area Community College 
would provide a representative sample of students who typically enroll in each 
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particular course. Classes were selected at each site based on convenience. 
Courses included in the sample were two sections of Intermediate Algebra, three 
sections of English Composition I, one section of English Composition II, one 
section of Finite Mathematics, one section of Study Skills, and one section of 
Introduction to Computer Literacy. A copy of a proposal to conduct this research 
and the instruments to be used was approved by the Human Subjects Committee 
at Iowa State University. 
Of the 181 students sampled, seventy seven (77) were male and one 
hundred four (104) were female. Fifty-five (55) were freshmen, seventy-two (72) 
were sophomores, twenty-three (23) were transfer students, and thirty-one (31) 
were students who were not classified. Eighty-one (81) students were seeking 
Associate in Arts (AA) degrees, forty-three (43) were seeking Associate in Science 
(AS) degrees, one (1) was seeking an Associate in Applied Arts (AAA) degree, 
thirteen (13) were seeking Associate in Applied Science (AAS) degrees, sixteen 
(16) were working toward diplomas, eight (8) were seeking Certificates of 
Specialization, and nineteen (19) were not seeking any particular award. Table 7 
contains a breakdown of the sample, listing the number of students selected from 
each of the 24 combinations of classification levels and awards sought. 
Control of Type I and Type II Errors 
To provide adequate control of inference errors in which a true null 
hypothesis is rejected or a false null hypothesis is accepted, the research adopted 
a 95% confidence interval for both types of error. Given estimates of the 
population standard deviations for variables of concern in the study based on 
pilot data collection and previous studies, and the investigator's desire to be 
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Table 7. Number of students seeking specific awards. 
Freshmen Sophomore Transfer Other Total 
student 
Associate of 25 32 16 8 81 
Arts 
Associate of 16 21 0 6 43 
Science 
Associate in 1 0 0 0 1 
Applied 
Arts 
Associate in 5 6 0 2 13 
Applied 
Science 
Diploma 5 5 2 4 16 
Certificate of 1 2 1 4 8 
Specializa­
tion 
Not seeking 2 6 4 7 19 
award 
Total 55 72 23 31 181 
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sensitive to deviations from the null hypothesis as small as one-half standard 
deviation (effect size), it was estimated that a sample of 200 or more subjects 
would provide the degree of control desired. 
Instrument Construction and Validation 
Miller (1989), Mundfrom and Miller (1991) developed instruments to 
obtain student ratings of perceived course difficulty (see Appendix A.) These 
instruments obtain student responses on nine-point Likert scales for the 
difficulty of approximately 40 courses typically offered in a 2- or 4-year college 
program. Biographical data concerning gender, year in school, educational goals, 
degree sought, and grade point average are collected from each student. Students 
also indicated whether the course rated is required or elective, has or has not 
been taken, and level of interest in the course. 
Data Collection 
Instructors for the nine courses to be used in the study were contacted in 
the fall of 1991 in order to request permission to distribute surveys to students in 
their classes. Within a three week period, the researcher was able to collect data 
from all classes targeted to be a part of the research. One hundred eighty-one 
students enrolled in nine target courses participated in this study. Students were 
administered a battery of instruments to measure perceptions of difficulty and 
success in various courses. 
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Data Analysis 
Following coding of the data and creation of the computer data file using 
Statistical package for the Social Sciences (Nie et al., 1983) the data were analyzed 
by: (1) calculation of the mean and standard deviation of course difficulty for 
each course, and (2) the calculation of the Spearman rank correlation coefficient 
(rho) between the ranks of course difficulty means obtained from courses at Des 
Moines Area Community college that are comparable to courses at Iowa State 
University. 
Stage II: Factors That Influence Course Difficulty 
Stage II utilized the results from Stage I to identify sub-groups of courses 
varying most widely on perceived difficulty. The five courses ranked most 
difficult and five courses ranked least difficult were utilized for Stage II analyses. 
Stage n involved administration of the instrument, in Appendix F to the study 
group described in the Stage I procedures. This instrument elicits responses to 
both Semantic Differential Scales and free-response questions concerning specific 
topics identified as most and least difficult to learn in the course. The Semantic 
Differential Scales of the Course Content Evaluation instrument (Appendix F) 
each reflect one of the hypothesized contributors to learning difficulty. 
Populations and Population Samples 
Stage II subject population are those individuals enrolled in courses 
designated as the five most and five least difficult college courses. Courses 
determined to be the most difficult were Calculus, Physics, Biology, Chemistry, 
and Statistics. Courses said to be least difficult were Music, Sociology, Psychology, 
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Speech Communication, and Child Development. Students from two Physics 
sections and two Calculus sections from the Boone campus were surveyed. The 
total number of students surveyed from Boone campus was 68. Students from 
three sections of Speech Communication, four sections of Psychology, three 
sections of Sociology, three sections of Music, four sections of Biology, three 
sections of Chemistry, two sections of Statistics, and two sections of Child 
Development were surveyed from the Urban campus. A total of 415 students 
were surveyed from the Urban campus. 
The sample of subjects were those students from the Stage I sample who 
actually completed the courses. Of the courses that were listed as most difficult, 
45 students from Chemistry, 43 from Biology, 46 from Statistics, 36 from Physics, 
and 32 from Calculus were surveyed. Of the course listed as the least difficult, 36 
students were surveyed from Music, 83 from Psychology, 88 from Speech 
Communication, 42 from Sociology, and 32 from Child Development. 
Control of Type I and Type II Errors 
Consistent with Stage I analyses. Type I and Type II error rates of .05 have 
been selected for effects as small as one-half standard deviation. The sample size 
of 200 for each comparison group will be established on the basis of a pilot 
administration of the instrument (Appendix E) to 300 community college 
students. 
Instrument Construction and Validation 
The Course Content Evaluation was divided into three parts (see 
Appendix F). Part one of the instrument was the Semantic Differential Scales of 
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Table 8. Course names and their corresponding course numbers are 
listed in the Des Moines Area Community College catalog. 
Course Names Corresponding Course Numbers 
Anthropology Anth 120 
Art Appreciation Arts 101 
Environmental Conservation Biol 118 
Biology Biol 145 
Botany Biol 147 
Anatomy and Physiology Biol 154 
Chemistry Chem 131 
Child Development Chid 170 
Pascal Programming Cbmsl74 
Computer Literacy Corns 181 
Theater Dram 114 
Economics Econ 101 
Electronics Elem 326 
Composition Engl 117 
Library Instruction Engl 120 
French Fren 101 
History Hist 124 
Hydraulics and Pneumatics Htpc 352 
Humanities Humnl31 
Literature Litr 120 
Finite Mathematics Math 115 
Elementary Statistics Math 121 
Calculus Math 129 
Trigonometry Math 123 
Microbiology Biol 149 
Music Musi 131 
Philosophy Phil 110 
Logic Phil 111 
Ethical Programs Phil 112 
Religions Phil 113 
Earth Science Phyl 102 
Physical Science Phyl 106 
Physics Phyl 111 
Government Plscll2 
Public Administration Plsc 126 
Psychology Psch101 
Human Sexuality Psch 108 
Sociology Socy 101 
Spanish Span 102 
Speech Spch 110 
55 
the Course Content Evaluation (CCE) developed by William Miller. This part of 
the instrument was used to identify factors that influence course difficulty. This 
part listed forty (40) distinctly different descriptive concepts and asked students to 
rate particular courses on a scale from one to seven. 
The second part of the instrument lists fifty-six forced choices where 
students had to read statements and determine whether or not they agreed or 
disagreed with the statement. This section of the survey was intended to 
determine students' feelings about the topics of a course. Opinions were asked 
about specific courses which were completed. 
In part three students were asked to make: (1) statements in an open ended 
format about concepts that were difficult in the course and the reason that they 
were difficult, and make statements concerning (2) concepts that were easy and 
the reason they were easy. Students were asked to describe topics, concepts, 
processes, ideas, etc., they found to be the most difficult or easy to learn. Students 
were then asked to tell what made those particular areas difficult or easy. 
Data Collection 
Information was collected from the Boone and Urban campuses of Des 
Moines Area Community College. A letter was sent to the deans of each campus 
informing them of courses the researcher needed to survey at their campus, (see 
Appendix C) A letter was also forwarded to each student enrolled in sections of 
courses targeted to be surveyed, (see Appendix B). Students at the Boone 
campus were given a three week period to go to the learning center and fill out 
the surveys. The learning center staff was trained to administer the CCE survey. 
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Students at the Urban campus were instructed to go to the student counseling 
center where two counselors were trained to administer the CCE survey. 
Data Analysis 
Following the coding of data and creation of the computer data file using 
the Statistical Package for the Social Sciences (Norusis, 1988), data from the 
second phase of the study were analyzed in the following manner: (1) calculating 
group t-tests (2) factor analysis (3) multiple linear discriminant function analysis. 
Research and Hypotheses 
1. The students' a priori subscores on the CCE reflecting each hypothetical 
construct will significantly differentiate students enrolled in "hard" course 
from "easy" courses. 
2. Factor analysis of the students' CCE responses will result in at least 20 
eigenvalues >1.0 and associated eigenvectors corresponding to the 
hypothetical constructs of the CCE. 
3. The subject's mean least-squares estimated factor scores using factor 
loadings on items of the CCE obtained in 2 above, will differ significantly, 
for subjects enrolled in "easy" or "difficult courses (as identified by the 
Perceived Course Difficulty Instrument). 
4. The discriminant functions obtained using the factor scores obtained in 3 
above will significantly differentiate subjects enrolled in "easy" and 
"difficult" courses. 
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CHAPTER IV. FINDINGS, RESULTS, AND DISCUSSION 
The results of the analyses performed in this study can be divided into two 
stages. First, there are the results of descriptive analyses of the data collected in 
Stage I. Stage I includes the means of DMACC courses compared to the means of 
courses at ISU found in the Mundfrom study (1990). Second, findings and 
statistical analysis from Stage II are presented in this chapter. Data used in this 
study were analyzed using the: t-test for independent means, factor analysis and 
multiple discriminant analysis. The results from the above statistical procedures 
will be discussed: t-test of a priori independent means, factor analysis, t-test of 
eight factors independent means, multiple discriminant analysis, and other 
results. 
Comparison of DMACC and ISU Course Perceptions 
Means, Ranks, and Correlations of Perceived Difficulties 
Means of the difficulty perceptions were calculated for each of the twenty 
four (24) courses that were the same as on Mundfrom's (1991), Iowa State 
University (ISU) survey instrument. These courses are listed in Table 9. As was 
done with the Mundfrom study data, the mean difficulty estimates were 
compared and the courses ranked in order from most difficult to least difficult. 
Courses perceived as the most difficult, with their means given in parentheses 
were Calculus (8.09), Chemistry (7.62), Physics (7.23), Statistics (6.85) and Biology 
(6.65). Calculus, Chemistry and Physics were also ranked in as the top three 
courses perceived as difficult by ISU students. 
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Table 9. Overall means of perceived difficulty, with courses ranked in 
descending order from Des Moines Area Community College and 
Iowa State University. 
Course Mean Rank Mean Rank 
DMACC DMACC ISU ISU 
Calculus 8.09 01 7.55 01 
Chemistry 7.62 02 7.30 02 
Physics 7.23 03 7.27 03 
Statistics 6.86 04 6.33 06 
Biology 6.65 05 6.13 10 
Electronics 6.61 06 6.87 04 
Anatomy 6.54 07 6.19 08 
French 6.42 08 6.32 07 
Economics 6.28 09 5.72 14 
Botany 6.16 10 5.79 13 
Computer Prog. 5.83 11 6.64 05 
History 5.77 12 5.93 11 
Philosophy 5.75 13 5.46 16 
Government 5.74 14 5.31 18 
Anthropology 5.71 15 5.41 17 
Spanish 5.68 16 6.18 09 
Religion 5.45 17 4.57 21 
Literature 5.36 18 5.53 15 
Composition 5.21 19 5.88 12 
Speech 5.04 20 4.46 23 
Psychology 4.99 21 5.06 19 
Music 4.85 22 4.51 22 
Sociology 4.84 23 4.68 20 
Child Develop. 4.13 24 4.24 24 
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In Mundfrom's ISU study. Calculus had a mean of 7.55, Chemistry, 7.30, 
Physics, 7.27, Statistics, 6.33, and Biology 6.13. Courses perceived as the least 
difficult and their means were Speech (5.04), Psychology (4.99), Music, (4.85), 
Sociology (4.84), and Child Development (4.13). Four of the five were included 
in the Mundfrom's ISU study. DMACC rated Psychology as one of the 5 least 
difficult courses and ISU rated Religion as one of the 5 least difficult courses. 
In general, it is again the case that most of the courses which have a strong 
mathematical or science basis are ranked among the top ten courses, while those 
courses with contents more closely associated with the arts and humanities, are 
more prevalent in the lower half of the course difficulty ranking. This is clearly 
consistent with the Mundfrom ISU study results, in that students tend to view 
courses from the hard sciences and mathematics as more difficult than those 
from the other disciplines. 
Overall, the two populations are closely related in their perceptions of 
course difficulty. The statement can be supported by correlating DMACC and ISU 
course rankings using the Spearman (Rho) correlation coefficient. The ranking 
of courses by students from the two institutions had high positive correlations. 
The coefficient was .889. This is support for indicating that DMACC and ISU 
students' perceptions are closely related in the area course difficulty. 
T-test of A priori Independent Means 
A priori can be defined as proceeding from a known or assumed 
cause to a necessarily related effect (American Heritage Dictionary, 1981). Table 
10 shows the theoretical constructs and the questions that support each particular 
construct. T-test of independent means was used to examine differences in 
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Table 10. A priori question analysis. 
Theoretical Construct Question 
fil -1 found many concepts covered in this course 
really hard to understand. 
fl4 - Most concepts covered in this course were pretty 
easy to grasp. 
f20 - Concepts covered in the course were either 
difficult to understand or were not explained in a way 
that made sense. 
fl - Topics covered in this class were usually too 
complicated for students to easily understand them. 
f5 - Concepts covered in the course were simple and 
easy to comprehend. 
fl9 - The course was presented in simple terms. 
f8 - It seemed like we learned a lot of definitions that 
were built on previous definitions. 
f30 -1 could easily visualize the things talked about in 
this course. 
f3 - If you didn't "get " the first concepts taught in this 
course, you were lost in the rest of it. 
fl5 - This course covered a lot of separate, somewhat 
unrelated topics. 
fl7 - Unlike some subjects, the material in this course 
has to be learned in a certain sequence or it doesn't 
make sense. 
Easy/Hard 
Simple/Complex 
Concrete/Abstract 
Random / Sequenced 
Interesting/Boring 
f29 - Information presented in this course did not 
appear to be in any particular sequence. 
f4 -1 often found the topics in the course bored me. 
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Table 10. Continued. 
Theoretical Construct Question 
Interesting / Boring 
flO - Because the information covered in the course 
was interesting, time seemed to pass quickly. 
fl2 - I looked forward to attending this course during 
the meeting times. 
f25 -1 found it difficult to be attentive in class because 
the information was not of interest to me. 
Applicable/Unusable 
General/Specific 
Approximate / Exact 
f2 - The examples for topics of this course were often 
unrelated to real-life applications. 
f36 - The information in this course will be applicable 
to my future goals. 
f 18 - In this course, you cover a lot of material drawn 
from a wide variety of subjects. 
f22 -I never imagined I would take a course where we 
got into such minute detail! 
f28 - While studying for this course, I found it effective 
to study broad terms and concepts. 
fl3 -1 had to be precise in my approach to studying for 
this course. 
Familiar/Unfamiliar 
f27 - As long as you understand the general ideas of 
this subject, you can do okay in it. 
f26 - Many of the ideas presented in this course where 
unfamiliar to me. 
f23 -1 was familiar with a lot of the material covered in 
this class. 
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Table 10. Continued. 
Theoretical Construct Question 
Familiar/Unfamiliar 
Pretty/Ugly 
f32 - The information covered in this class was familiar 
to me because I have a strong background in the 
subject area. 
f33 -1 was able to relate to the information covered in 
the course. 
f35 - The ideas covered in this course had a sort-of 
"rhythm" -1 found them pretty. 
f31 - Some of the ideas and thinking of this course 
struck me as being really beautiful ideas. 
f34 - If there is such a thing as an "ugly" concept, this 
course was full of them! 
f39 - Some of the things covered in this class rubbed 
me the wrong way - sort of like scratching a black 
board. 
Humorous / Serious f9 -1 found the course to be humorous. 
Old/New 
Light/Heavy 
f24 - The atmosphere of the class was serious. 
f40 - A lot of the things covered in this course were 
pretty old stuff that's been around for a long time. 
f41 - Many topics in this subject are so new they are not 
even in the textbooks yet. 
f42 - Some things we covered in this class were really 
thought provoking - you had to do some really heavy 
thinking about them. 
f43 - Most of the topics we discussed in this course 
required little additional thinking. 
f38 - The atmosphere in the class was light. 
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Table 10. Continued. 
Theoretical Construct Question 
Logical/Illogical 
Pleasure/Pain 
£44 - If you could understand the basic facts covered in 
this course, the conclusions reached were all pretty-
logical outcomes. 
f45 - Some of the topics we learned in this course 
didn't seem logical or consistent with other facts. 
f46 - While it required a lot of "mental gymnastics" to 
learn the concepts in this course, they all seemed 
obvious once they were carefully laid out. 
f47 - Sometimes it seemed that we learned a new idea 
in this class, we had to forget a previously learned one. 
f48 -1 had to think so hard in this subject it made my 
head hurt! 
f49 - While I learned new things in the course, I was 
nearly always relaxed in it. 
f50 - It really hurt me to feel so dumb in this subject. 
f51 - After studying the material for this course, I just 
had to "space out" for a while and let my brain relax. 
Short/Long f52 - The things we learned in this course took a lot of 
practice in order to really retain them. 
f53 -1 didn't have to work very long to learn the 
material for this course. 
Important/Irrelevant f54 -1 knew I had to learn the material in this course if 
I wanted to go much further in the area of my interest. 
f55 - This subject area seemed filled with a lot of facts 
that didn't seem very relevant to anything. 
Real/Artificial f56 - We just didn't seem to be dealing with real-life 
concepts in the course. It all seemed so artificial. 
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Table 10. Continued. 
Theoretical Construct Question 
Real/Artificial fl6 - This course was based on realistic information. 
Independent/ 
Interdependent £37 - My ability to grasp the concepts in this course is 
dependent on information from other courses. 
£7-1 was able to work independently to complete 
assignments in this course. 
Calm/Anxious £6 - The pressure of this course makes me anxious. 
£21 -1 felt at ease when working on the assignments for 
this course. 
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means from hypothesis 1 and 3. A forced choice scale with the following rating 
was used for the a priori item: 1 = agree and 0 = disagree. 
Course Differences — Testing of Hypothesis 1 
Hypothesis 1: The a priori subscores of the CCE reflecting each hypothetical 
construct will significantly differentiate "hard" course from 
"easy" courses. 
Hypothetical Construct 1: Easy/Hard 
The hypothetical construct of Easy/Hard is the perception of the amount 
of effort that a student has to put into a particular course in order to understand 
the content of the course. A significant difference was found between the mean 
ratings of easy courses (.37) and hard courses (.41). The null hypothesis of no 
significant difference was rejected at the .05 level of significance (Table 11). 
Hypothetical Construct 2: Simple/Complex 
The hypothetical construct Simple/Complex relates to the intricacies of 
information found within courses. A significant differences was found between 
the mean ratings of easy courses (.48) and hard courses (.36). The null hypothesis 
of no significant difference was rejected at the .01 level of significance (Table 11). 
Hypothetical Construct 3: Concrete/Abstract 
The hypothetical construct Concrete/Abstract relates to the level of 
knowledge one must posses in order to understand information within a course. 
A significant difference was found between the mean ratings of easy courses (.40) 
and hard courses (.57). The null hypothesis of no significant difference was 
rejected at the .01 level of significance (Table 11). 
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Hypothetical Construct 4: Random/Sequenced 
The hypothetical construct Random/Sequenced suggests that students find 
information presented in particular course to be either in a structured manner or 
in no particular order at all A significant difference was found between the 
mean ratings of easy courses (.25) and hard courses (.46). The null hypothesis of 
no significant difference was rejected at the .01 level of significance (Table 11). 
Hypothetical Construct 5: Interesting/Boring 
The hypothetical construct Interesting/Boring determines the level of 
interest that students had in particular courses. A significant difference was 
found between the mean ratings of easy courses (.46) and hard courses (.40). The 
null hypothesis of no significant difference was rejected at the .01 level of 
significance (Table 11). 
Hypothetical Construct 6: Applicable/Unusable 
The hypothetical construct Applicable/Unusable relates to the students 
perception as to the amount of information presented in a particular course that 
will be of benefit at a later date. A significant difference was found between the 
mean ratings of easy courses (.42) and hard courses (.50). The null hypothesis of 
no significant difference was rejected at the .01 level of significance (Table 11). 
Hypothetical Construct 7: General/Specific 
The hypothetical construct General/Specific relates to the amount of 
information that is general in nature and the amount of information that is 
subject specific. A significant difference was found between the mean ratings of 
easy courses (.47) and hard courses (.42). The null hypothesis of no significant 
difference was rejected at the .05 level of significance (Table 11). 
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Hypothetical Construct 8: Approximate/Exact 
The hypothetical construct Approximate/Exact relates to whether 
information presented in the course has definitive answers to problems, or has a 
spectrum of answers where any of them may be correct. A significant difference 
was found between the mean ratings of easy courses (.59) and hard courses (.68). 
The null hypothesis of no significant difference was rejected at the .01 level of 
significance (Table 11). 
Hypothetical Construct 9: Familiar/Unfamiliar 
The hypothetical construct Familiar/Unfamiliar relates to level of prior 
experience an individual has in a particular subject. A significant difference was 
found between the mean ratings of easy courses (.51) and hard courses (.39). The 
null hypothesis of no significant difference was rejected at the .01 level of 
significance (Table 11). 
Hypothetical Construct 10: Pretty/Ugly 
The hypothetical construct Pretty/Ugly relates to the aesthetic perception a 
student has about a course. A significant difference was found between the mean 
ratings of easy courses (.48) and hard courses (.42). The null hypothesis of no 
significant difference was rejected at the .01 level of significance (Table 11). 
Hypothetical Construct 11: Humorous/Serious 
The hypothetical construct Humorous/Serious relates to the level of 
seriousness that a course is perceived to have. A significant difference was found 
between the mean ratings of easy courses (.39) and hard courses (.54). The null 
hypothesis of no significant difference was rejected at the .01 level of significance 
(Table 11). 
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Hypothetical Construct 12: Old/New 
The hypothetical construct Old/New relates to the newness of material 
covered within the course. A significant difference was not found between the 
means of easy courses (.34) and hard courses (.37) rating that there was no 
evidence that hard courses nor easy courses influence the construct of Old/New. 
The null hypothesis of no significant difference was retained (Table 11). 
Hypothetical Construct 13: Light Heavy 
The hypothetical construct Light/Heavy relates to the amount of pressure 
students felt while taking a particular course. A significant difference was found 
between the mean ratings of easy courses (.54) and hard courses (.43). The null 
hypothesis of no significant difference was rejected at the .01 level of significance 
(Table 11). 
Hypothetical Construct 14: Logical/Illogical 
The hypothetical construct Logical/Illogical relates to the ability of the 
student to make sense of the material covered in the course. A significant 
difference was not found between the mean ratings of easy courses (.43) and hard 
courses (.42). The null hypothesis of no significant difference was retained 
(Table 11). 
Hypothetical Construct 15: Pleasure/Pain 
The hypothetical construct Pleasure/Pain relates to the sensations students 
feel while taking a particular course or when they are studying information in 
the course. A significant difference was found between the mean ratings of easy 
courses (.31) and hard courses (.49). The null hypothesis of no significant 
difference was rejected at the .01 level of significance (Table 11). 
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Hypothetical Construct 16: Short/Long 
The hypothetical construct Short/Long relates to the perception as to the 
amount of time students spend in a particular course, or studying material from 
the course. A significant difference was found between the mean ratings of easy 
courses (.44) and hard courses (.48). The null hypothesis of no significant 
difference was rejected at the .05 level of significance (Table 11). 
Hypothetical Construct 17: Important/Irrelevant 
The hypothetical construct Important /Irrelevant relates to the relevance 
of the material covered in the course to the students' needs. A significant 
difference was not found between the mean ratings of easy courses (.34) and hard 
courses (.33). The null hypothesis of no significant difference was retained 
(Table 11). 
Hypothetical Construct 18: Real/Artificial 
The hypothetical construct Real/Artificial relates to the students' ability to 
see concepts in the class as relating to actual things in contrast to hypothetical 
objects. A significant difference was not found between the mean ratings of easy 
courses (.48) and hard courses (.51). The null hypothesis of no significant 
difference was retained (Table 11). 
Hypothetical Construct 19: Independent/Interdependent 
The hypothetical construct Independent/Interdependent relates to the 
perception of the amount of background knowledge one has, or the amount of 
information from other areas that is required in order to understand the 
concepts covered in a particular course. A significant difference was found 
between the mean ratings of easy courses (.61) and hard courses (.50). The null 
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hypothesis of no significant difference was rejected at the .01 level of significance 
(Table 11). 
Hypothetical Construct 20: Calm/Anxious 
The hypothetical construct Calm/Anxious relates to the physical feelings 
of anxiety that a student has concerning the material covered in the course, or 
the way the material is presented. A significant difference was not found 
between the mean ratings of easy courses (.54) and hard courses (.55). The null 
hypothesis of no significant difference was retained (Table 11). 
Factor Analysis 
Factor analysis is a statistical technique used to identify a relatively small 
number of factors that can be used to represent relationships among sets of many 
interrelated variables. Factor analysis helps identify underlying, not directly 
observable, constructs (Norusis, 1988). 
A factor analysis was carried out on 20 items of semantic differences and 56 
forced choice items for each sample to discover an underlying factor within each 
sample. Listed in Table 12 are item numbers and item statements for each item 
used in this study. 
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Table 11. A priori subscores of hard and easy course differences. 
Standard T 
Factors N Mean Deviation Value Prob 
Easy/Hard 
easy 281 .37 .22 
hard 202 .41 .24 
Simple/Complex 
easy 281 .48 .23 
hard 202 .36 .24 
Concrete/Abstract 
easy 281 .40 .39 
hard 202 .57 .40 
Random / Sequenced 
easy 281 .25 .27 
hard 202 .46 .23 
Interesting/Boring 
easy 281 .46 .19 
hard 202 .40 .25 
Applicable/Unusable 
easy 281 .42 .24 
hard 202 .50 .34 
General/Specific 
easy 281 .47 .23 
hard 202 .42 .26 
"•significant at the .05 level 
^^significant at the .01 level 
-2.06 .04* 
5.57 .00 
-4.78 .00 
-8.87 .00*»" 
3.09 .00 
-3.20 .00 
2.05 .04" 
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Table 11. Continued 
Standard T 
Factors N Mean Deviation Value Prob 
Approximate / Exact 
easy 281 .59 .34 
hard 202 .68 .33 
Familiar/Unfamiliar 
easy 281 .51 .30 
hard 202 .39 .36 
Pretty/Ugly 
easy 281 .48 .19 
hard 202 .42 .21 
Humorous/Serious 
easy 281 .39 .31 
hard 202 .54 .24 
Old/New 
easy 281 .34 .30 
hard 202 .37 .28 
Light/Heavy 
easy 281 .54 .26 
hard 202 .43 .23 
Logical/Illogical 
easy 281 .43 .25 
hard 202 .42 .23 
-2.98 .00 
4.08 .00** 
3.18 .00" 
-5.75 .00** 
-1.18 .24 
4.44 .00" 
-.09 .93 
Table 11. Continued 
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Standard T 
Factors N Mean Deviation Value Prob 
Pleasure/Pain 
easy 281 .31 .23 
hard 202 .49 .25 
Short/Long 
easy 281 .44 .25 
hard 202 .48 .18 
Important/Irrelevant 
easy 281 .39 .34 
hard 202 .44 .33 
Real/Artificial 
easy 281 .48 .22 
hard 202 .51 .24 
Independent / Interdependent 
easy 281 .61 .28 
hard 202 .50 .28 
Calm/Anxious 
easy 281 .54 .24 
hard 202 .55 .27 
-7.99 .00*» 
-2.09 .04"^ 
-1.68 .09 
-1.32 .19 
3.99 .00 
-.40 .69 
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Testing of Hypothesis 2 
Hypothesis 2: Factor analysis of the CCE responses will result in at 
least 20 eigenvalues >1.0 and associated eigenvectors 
corresponding to the hypothetical constructs of the 
CCE. 
The extraction method used maximum-likelihood parameter estimates 
that are the most likely to have produced the observed correlation matrix if the 
sample is from a multivariate normal distribution. The correlations are 
weighted by the inverse of the uniqueness of the variables, and an iterative 
algorithm is employed (Norusis, 1988). 
The rotation method used was varimax. Although the factor matrix 
obtained in the extraction phase indicates the relationship between the factors 
and the individual variables, it is usually difficult to identify meaningful factors 
based on this matrix. Often the variables and factors do not appear correlated in 
any interpretable pattern. Most factors are correlated with many variables 
(Norusis, 1988). 
The factor analysis of the Course Content Evaluation responses resulted 
with twenty two (22) eigenvalues >1.0. The null hypothesis was rejected. Out of 
the twenty two (22) factors, only eight (8) were interpretable. The researcher 
forced all the Course Content Evaluation responses into eight (8) interpretable 
factors. 
Interpretation of the Eight Factors 
Factor one was formed based on 20 items. The eigenvalue for factor one is 
14.68885 and the percentage of variance is 19.3%. Item loadings presented for 
factor 1 (Table 13) are related to complexity and feeling generated from 
complexity. These feelings of complexity were characterized by terms that are 
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Table 12. Variables used in factor analysis. 
Variable Variable Name 
vl Easy /Hard 
v2 Simple/Complex 
v3 Concrete/Abstract 
v4 Random/Sequenced 
v5 Interes ting / Boring 
v6 Applicable / Unusable 
v7 General/Specific 
v8 Approximate / Exact 
v9 Familiar/Unfamiliar 
vlO Pretty/Ugly 
vll Humorous / Serious 
vl2 Old/New 
vl3 Light/Heavy 
vl4 Logical/Illogical 
vis Pleasure/Pain 
vl6 Short/Long 
vl7 Important/Irrelevant 
vis Real/Artificial 
vl9 Independent/Interdependent 
v20 Calm/Anxious 
fl Complex 
f2 Unusable 
f3 Sequenced 
f4 Boring 
fS Simple 
f6 Anxious 
f7 Independent 
fS Concrete 
f9 Humorous 
flO Interesting 
fll Hard 
fl2 Interesting 
fl3 Exact 
fl4 Easy 
fis Random 
fl6 Real 
fl7 Sequenced 
fis General 
fl9 Simple 
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Table 12. Continued 
Variable Variable Name 
f20 Hard 
f21 Calm 
f22 Specific 
£23 Familiar 
£24 Serious 
£25 Boring 
£26 Unfamiliar 
£27 Approximate 
£28 General 
£29 Sequenced 
£30 Abstract 
£31 Pretty 
£32 Familiar 
£33 Familiar 
£34 Ugly 
£35 Pretty 
£36 Applicable 
£37 Interdependent 
£38 Light 
£39 Ugly 
£40 Old 
£41 New 
£42 Heavy 
£43 Light 
£44 Logical 
£45 Illogical 
£46 Logical 
£47 Illogical 
£48 Pain 
£49 Pleasure 
£50 Pain 
£51 Pleasure 
£52 Long 
£53 Short 
£54 Important 
£55 Irrelevant 
£56 Artificial 
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related to feelings or sensations one would have in relation to information 
presented in a course. The items of short and long are related to the amount of 
time spent in relationship to a particular course. Items such as hard, simple, 
complex, independent all cover areas of perception of difficulty that are 
perceived by students. Light/heavy, calm, pleasure, pain, and anxious refer to 
physical sensations that may be felt pertaining to a class. 
Factor two was based on 16 items. The eigenvalue is 4.46078 and the 
percentage of variance is 5.9% for factor two. Items loading for factor two (Table 
14) are related to relevance with affect produced by irrelevant content. Items 
such as interesting/boring, interesting, applicable/unusable indicate that manner 
in which students perceive courses as relating to their needs. Items such as pain 
refers to the physical feeling of a course not being pleasurable. And items such as 
independent/interdependent use information that a student already has or is in 
the process of receiving in order to master information in a particular course. 
Factor three was based on 8 items. The eigenvalue is 2.81237 and the percentage 
of variance is 3.7%. Items loading for factor 3 (Table 15) are related to familiarity 
of context and pleasure with familiarity. Items such as familiar, unfamiliar, 
familiar/unfamiliar, and approximate, refer to the degree to which students 
understand information. Items pretty, light, and old/new are aesthetic items 
related to feelings or emotions. 
Factor four was based on 10 items. The eigenvalue is 2.49852 and the 
percentage of variance is 3.3%. Items loading for factor 4 (Table 16) are related to 
"hard" content and emotional reaction to it. Items in this factor include hard, 
ugly, abstract, concrete, humorous, light, humorous/serious, and boring which 
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all relate to emotions students have concerning "hard" course content. Items 
such as sequenced and familiar tend to relate to the nature of the subject matter. 
Factor five was based on 7 items. The eigenvalue is 2.06991 and the 
percentage of variance is 2.7%. Items loading for factor 5 (Table 17) are related to 
order of content. Items in factor five are random, random/sequenced, 
approximate/exact, sequenced, concrete/abstract, and illogical all of which refer 
to the content contained within given courses. 
Factor six is based on 5 items. The eigenvalue for factor 6 is 1.87698 and 
the percentage of variance is 2.5%. Items loading for factor 6 (Table 18) are related 
to relevance and positive response to relevant material. Items include 
applicable, general, and important, which relate to value applied to the course. 
The item pretty is related to aesthetic feelings concerning course content and the 
item specific relates to the specificity of course content. 
Factor seven is based on 5 items. The eigenvalue is 1.57151 and the 
percentage of variance is 2.1%. Items loading in factor seven (Table 19) are 
related to perceptions of the logical structure of course content and the 
familiarity of the content. 
Factor eight was based on 5 items. The eigenvalue is 1.49075 and the 
percentage of variance is 2.0%. Items loading on factor eight (Table 20) are 
relevant to specificity of content or reaction to specificity. Items in factor eight 
include general/specific, interdependent, and new. The item ugly refers to the 
aesthetic quality of a course, and the item calm/anxious refers to physical feelings 
engendered by the content. 
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Table 13: Factor 1 of easy and hard courses. 
Factor 1 Factors presented in this 
table are related 
Eigenvalue 14.68885 to complexity and feeling 
generated from 
complexity. 
Items Loading 
f53 short .68199 
f52 long .67126 
fl4 easy .64928 
f5 simple .63419 
fS sequenced .59036 
v2 simple/complex .56996 
fll hard .54530 
fl9 simple .52820 
vl easy/hard .52509 
vl3 light/heavy .50801 
fl complex .49990 
f51 pleasure .48654 
f48 pain .48490 
f21 calm .46842 
fl3 exact .44174 
f49 pleasure .42538 
f24 serious .41502 
f7 independent .41320 
f6 anxious .39790 
f42 heavy .23657 
Percentage of variance 19.3% 
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Table 14. Factor 2 of easy and hard courses. 
Factor 2 Factors presented in this 
table are related to relevance 
Eigenvalue 4,46078 with affect produced by 
irrelevant content. 
Items Loading 
v5 interesting/boring .74221 
vl7 important/irrelevant .60743 
v6 applicable/unusable .60472 
flO interesting .60060 
fl2 interesting .58629 
vl8 real/artificial .54516 
vl6 short/long .53349 
f4 boring .52736 
vl5 pleasure/pain .52155 
vlO pretty/ugly .49062 
vl4 logical/illogical .48748 
f55 irrelevant .47713 
f56 artificial .45972 
f2 unusable .40158 
f50 pain .36268 
vl9 independent/ 
interdependent .33957 
Percentage of variance 5.9% 
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Table 15. Factor 3 of easy and hard courses. 
Factor 3 Factors presented in this 
table are related to 
Eigenvalue 2.81237 familiarity of context and 
pleasure with familiarity. 
Items Loading 
f32 familiar .66755 
f26 unfamiliar .55953 
v9 familiar/ unfamiliar .52893 
f23 familiar .46420 
f35 pretty .39455 
f43 light .30844 
vl2 old/new .30205 
f27 approximate .25899 
Percentage of variance 3.7% 
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Table 16. Factor 4 of easy and hard courses. 
Factor 4 Factors presented in this table are 
related to "hard" content and 
emotional reaction to it. 
Eigenvalue 2.49852 
Items Loading 
f20 hard .65662 
f34 ugly .56310 
£30 abstract .48338 
£8 concrete .43146 
£17 sequenced .38345 
£9 humorous .34570 
£33 familiar .34354 
£38 light .33179 
vll humorous/serious .32725 
£25 boring .32682 
Percentage of variance 3.3% • 
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Table 17. Factor 5 of easy and hard courses. 
Factor 5 Factors presented in this 
table are related to order of 
content. 
Eigenvalue 2.06991 
Items Loading 
fl5 random .57242 
v4 random/sequenced .55617 
v8 approximate/exact .46546 
f29 sequenced .43007 
v3 concrete/abstract .41184 
f47 illogical .33518 
f45 illogical .29212 
Percentage of variance 2.7% 
Table 18. Factor 6 of easy and hard courses. 
Factor 6 Factors presented in this 
table are related to relevant 
Eigenvalue 1.87698 and positive response to 
relevant material. 
Items Loading 
f36 applicable .66756 
fl8 general .64732 
f22 specific .49632 
f54 important .48039 
f31 pretty .44690 
Percentage of variance 2.5% 
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Table 19. Factor 7 of easy and hard courses. 
Eigerivalue 
Factor 7 
1.57151 
Factors presented in this 
table are related to the 
logical content of courses. 
Items Loading 
f44 logical -.52174 
f28 general -.51640 
f46 logical -.38798 
fl6 real -.30683 
f40 old -.18126 
Percentage of variance 2.1% 
Table 20. Factor 8 of hard and easy courses. 
Factor 8 Factors presented in this 
table are relevant to 
specificity of content of 
Eigenvalue 1.49075 reaction to specificity. 
Items Loading 
f41 new .45041 
v7 general/specific .34993 
f37 interdependent .34931 
v20 calm/anxious .32399 
f39 ugly .30273 
Percentage of variance 2.0% 
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T-test of Factor Independent Means 
The factor analysis presented earlier in this chapter divided 20 items of 
semantic differences and 56 items of forced choice into eight interprétable factors. 
The factor items were used to examine the differences in means between easy 
and hard courses. The t-test of independent means was used to examine 
difference in means for hypothesis 1 and 3. Semantic difference scales were used 
for the vl - v20 items. (See Appendix F). The forced choice scale was used for 
items fl - f56. The following scale was used for the forced choice items: 1 = agree, 
0 = disagree. 
Course Differences - Testing of Hypothesis 3 
Hypothesis 3: The subject's mean factor scores, obtained by least-squares 
estimates using CCE items on each factor obtained in 
hypothesis 2, will differ significantly, for subjects enrolled in 
"easy" or "difficult" courses (as identified by the Perceived 
Course Difficulty Instrument.) 
Factor 1: Complexity and feeling generated from complexity 
The perception by students as to the complexity of the content of courses 
generates positive feelings about the probability of success in a course, or it can 
generate negative feelings of failure within a course. A significant difference was 
found between the mean estimated factor scores of students in easy courses (-.39) 
and hard courses (.54). The null hypothesis of no significant difference was 
rejected at the .01 level of significance (Table 21). 
Factor 2: Relevance with affect produced by irrelevant content 
Some course content is relevant to students because of career or 
educational objectives, or because of personal intrinsic rewards. Factor two is 
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related to the affect of irrelevant course content on students. A significant 
difference was found between the student mean factor scores for students 
enrolled in easy courses (-.23) and hard course (.34). The null hypothesis of no 
significant difference was rejected at the .01 level of significance (Table 21). 
Factor 3: Familiarity of context and pleasure with familiarity 
Students who are familiar with the particular subject matter of a course 
tend to feel confident, thus deriving pleasure from the fact that they are familiar 
with the course. A significant difference was found between the factor score 
means of students in easy courses (.-.07) and hard courses (.10). The null 
hypothesis of no significant difference was rejected at the .05 level of significance 
(Table 21). 
Factor 4: "Hard" context and emotional reaction to it 
When students are faced with course content that is perceived to be 
difficult, there is usually some type of reaction to the content of the course. The 
reaction is often negative, but it could also be positive in the form of something 
that is challenging. A significant difference was found between the factor score 
means of students in easy courses (-.15) and hard courses (.22). The null 
hypothesis of no significant difference was rejected at the .01 level of significance 
(Table 21). 
Factor 5: Order of content 
Factor five is related to the order in which the content of the course is 
presented. The particular order of course content can influence students 
perception as to the difficulty of that particular course. A significant difference 
was found between the factor score means of easy courses (.15) and hard courses 
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(-.20). The null hypothesis of no significant difference was rejected at the .01 
level of significance (Table 21). 
Factor 6: Relevance and positive response to relevant material 
Course content that is relevant to students goals and objectives tend to 
produce positive responses to the material covered in the course. A significant 
difference was not found between the factor score means of students in easy 
courses (.01) and hard courses (-.02). The null hypothesis of no significant 
difference was retained (Table 21). 
Factor 7: Logical Content 
Students will respond to the course content based on logic. Students who 
are expecting specific courses to be logical may perceive that a course is difficult 
or easy based on the how logical the course is as opposed to the content of the 
course. A significant difference was not found between the factor score means of 
easy courses (-.05) and hard courses (.08). There was no evidence that hard 
courses nor easy courses influence the factor of structure of the course. The null 
hypothesis of no significant difference was retained (Table 21). 
Factor 8: Specificity of content and relation to specificity 
Courses that offer specific content or are presented in a precise manner 
will affect students based on their need for specificity. A significant difference 
was found between the factor score means of easy courses (-.01) and hard courses 
(.14). Hard courses influence the factor of specificity of content and relation to 
specificity. The null hypothesis of no significant difference was rejected at the ,01 
level of significance (Table 21). 
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Table 21. Factors subscore differences between easy and hard courses. 
Factors N Means Standard T 
Deviation Value 
Prob. 
Complexity and 
feeling generated 
from complexity 
easy 281 
hard 202 
Relevance with 
affect produced 
by irrelevant 
content 
easy 281 
hard 202 
-.39 
.54 
-.23 
.34 
.86 
.76 
.84 
.98 
-12.42 
-7.00 
.00** 
.00 
Familiarity of 
context and pleasure 
with familiarity 
easy 281 
hard 202 
-.07 
.10 
.85 
1.00 
-1.98 .05* 
"Hard" context 
and emotional 
reaction to it 
easy 281 
hard 
hard 
202 
Order of Content 
easy 281 
202 
^significant at the .05 level 
^^significant at the .01 level 
-.15 
.22 
.15 
-.20 
.91 
.83 
.85 
.95 
-4.58 
4.26 
.00 X-X-
.00 
Table 21. Continued. 
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Factors N Means Standard T Prob. 
Deviation Value 
Relevance and 
positive response 
to relevant 
material 
easy 281 .01 .86 
hard 202 -.02 .98 
Logical Content 
of course 
easy 281 -.05 .87 
hard 202 .08 .87 
Specificity of 
content and relation 
to specificity 
easy 281 -.10 .93 
hard 202 .14 .79 
.39 .69 
-1.62 .11 
-2.92 .00 
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Discriminant analysis of Students in "Easy" and "Hard" 
Courses using Eight Factor Scores 
Course Differences 
Hypothesis 4: The discriminant function of the eight factors scores will 
significantly differentiate subjects in "easy" and "difficult" 
courses. 
The goal of discriminant analysis is to classify cases into one of several 
mutually exclusive groups on the basis of a set of observed characteristics. 
(Mutually exclusive means that a case can belong to only one group) (Norusis, 
1988). The concept underlining discriminant analysis is fairly simple. Linear 
combinations of independent variables , sometimes called predictors, are formed 
and serve as the basis for classifying cases into one of two or more (Norusis, 
1990). The predictors in this study are the eight factor scores and the groups are 
students in "easy courses" and students in "hard courses." 
Table 22 contain the standardized and unstandardized discriminant 
functions coefficients for the eight factor scores. The unstandardized coefficients 
are the multipliers of the variables when they are expressed in the original units. 
As in multiple regression, the standardized coefficients are used when the 
variables are standardized to a mean of 0 and a standard deviation of 1 (Norusis, 
1990). 
Another way to assess the contribution of a variable to the discriminant 
function is to examine the correlations between the values of the discriminant 
function of each subject and the values of the variables. The computation of the 
coefficients is straightforward. For each case, the value of the discriminant 
function is computed, and the Pearson correlation coefficient between it and the 
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original variables are obtained. Variables with high total correlations will also 
have high pooled within-groups correlations (Norusis, 1990) (see Table 23). 
Table 24 shows the average scores for cases in the two groups. Easy courses 
have an average score of -0.70090, while hard courses have an average score of 
0.97501. Since the coefficients of factors 1, 2, 3,4, 7, and 8 are positive, this means 
that complexity and feeling generated from complexity, relevance with affect 
produced by irrelevant content, familiarity of content and pleasure with 
familiarity, "hard" content and emotional reaction to it, perception of structure 
of courses, and specificity of content of reaction to specificity are associated with 
hard courses. Order of content, and relevance and positive response to relevant 
material are associated with easy courses. 
Table 25 shows correct classification of students in easy and hard courses 
using the discriminant function. Of the 281 cases in the easy group, 241 were 
predicted correctly to be members of group 1 (85.8%), while 40 (14.2%) were 
assigned incorrectly to group 2. Similarly, 144 out of 202 (71.3%) of the group 2 
cases were identified correctly, and 58 (28.7%) were misclassified. The overall 
percentage of the cases classified correctly is 79.71%. 
Other Results 
Other results will show analysis of data on information not stated in the 
hypotheses. These consist of reliability estimates for the eight factors, and 
multiple discriminant analysis of the twenty a priori hypothetical construct 
scores. The summary of the open ended questions will also be included in this 
section. 
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Reliability of the Eight Factors 
Reliability, as applied to educational measurement, may be defined as the 
level of internal consistency or stability of the measuring devise over time (Borg 
& Gall, 1989). Factors 1 and 2 had an alpha coefficient above .85. Factor 8 was the 
only factor with an alpha coefficient below .50. 
Multiple Discriminant Analysis 
A multiple discriminant analysis was performed using twenty (20) scores 
obtained on the theoretical, constructs as predictors in order to determine which 
constructs would influence correct classification of students in group one "easy" 
courses or group two "hard" courses. 
Table 29 shows the average discriminant function scores for students in 
the two groups of courses. Easy courses have an average score of -0.63487, while 
hard course have an average score of 0.88316. Table 27 contains the standardized 
and unstandardized discriminant function coefficients for the 20 theoretical 
constructs. The unstandardized coefficients are the multipliers of the variables 
when they are expressed in the original units. As in multiple regression, the 
standardized coefficients are used when the variables are standardized to a mean 
of 0 and a standard deviation of 1 (Norusis, 1990). 
Another way to assess the contribution of a variable to the discriminant 
function is to examine the correlations between the values of the function and 
the values of the variables. The computation of the coefficients is 
straightforward. For each case the value of the discriminant function is 
computed, and the Pearson correlation coefficients between it and the original 
variables are obtained (Norusis, 1990) (Table 28). 
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Table 30 shows correct classifications of easy and hard courses. Of the 281 
courses in the easy group, 230 were predicted correctly to be members of group 1 
(81.9%), while 51 (18.1%) were assigned incorrectly to group 2. Similarly, 155 out 
of 202 (79.7%) of the group 2 cases were identified correctly, and 47 (23.3%) were 
misclassified. The overall percentage of the cases classified correctly was 79.71%. 
Summary of Open Ended Questions 
At the end of the second survey students were asked to indicate which 
concepts in the courses were difficult and easy. They were then asked to explain 
why those particular areas made the course difficult or easy. All of the concepts 
were related to the course content, teaching style of the instructor, or structure of 
the class. Most students indicated that certain concepts in the classes made the 
course difficult or easy. Tables 31-50 contain some of the comments made by the 
students to the open ended questions at the end of the instrument. Items with 
asterisks (*) are related to theoretical constructs. 
Students indicated that many of the factors that contributed to Chemistry 
were difficult concepts. They also stated that the teaching style of some of the 
Chemistry instructors made it difficult to pick up information in the class. 
Chemistry concepts found to be easy were those concepts that did not require 
analytical analysis. Other concepts were basic concepts that had been learned in 
previous courses. Some of these concepts are taught as early as middle school, 
and reinforced throughout one's academic career. 
Students who stated that the Calculus classes were difficult, also gave 
reasons related to concepts covered in the class to explain the difficult nature of 
the class. As with the Chemistry classes, many of the students felt their poor 
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Table 22. Factors standardized and unstandardized coefficients. 
Factors Standardized Unstandardized 
Coefficients Coefficients 
Complexity and feeling 
generated from complexity 0.819 1.003 
Relevance with affect 
produced by irrelevant 
content 0.541 0.599 
Familiarity context 
and pleasure with 
familiarity 0.110 0.120 
"Hard" content and 
emotional reaction to 
it. 0.344 0.392 
Order of content -0.380 -0.425 
Relevance and response 
to relevant material -0.025 -0.028 
Logical content 
of the courses 0.104 0.120 
Specificity of content and 
reaction to specificity 0.215 0.246 
(constant) 0 0 
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Table 23. Factors structure matrix: pooled within-groups correlations 
between discriminating variables and canonical discriminant 
functions. 
Function 1 
Complexity and feeling 
generated from complexity 0.6484 
Relevance with affect 
produced by irrelevant 
content 0.38381 
"Hard" content and emotional 
reaction to it 
Order of content 
Specificity of content 
of reaction to specificity 
Familiarity of content and 
pleasure with familiarity 
Logical content 
of courses 
Relevance and positive 
response to relevant 
material 
0.25222 
-0.23471 
0.16070 
0.10871 
0.08895 
-0.02172 
(variables ordered by size of correlation within function) 
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Table 24: Canonical discriminant functions evaluated at group means (group 
centroids). 
Group Function 1 
easy -0.70090 
hard 0.97501 
Table 25. Classification results 
No. of Predicted group membership 
Actual Group Cases easy hard 
easy 281 241 40 
85.8% 14.2% 
hard 202 58 144 
28.7% 71.3% 
Percent of "grouped" cases correctly classified: 79.71% 
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Table 26. Reliability for the eight factors. 
Factors/sources 
Number 
of items 
Item 
numbers Alpha 
Factor 1 (Table 14) 
Complexity and feeling 
generated from complexity. 
Factor 2 (Table 15) 
Relevance with affect 
produced by irrelevant 
content. 
Factor 3 (Table 16) 
Familiarity of context 
and pleasure with familiarity. 
Factor 4 (Table 17) 
"Hard" content and emotional 
reaction to it. 
Factor 5 (Table 18) 
Order of content. 
Factor 6 (Table 19) 
Relevance and positive 
response to relevant material. 
Factor 7 (Table 20) 
Logical content 
of courses. 
Factor 8 (Table 21) 
Specificity of content of 
reaction to specificity. 
20 
16 
10 
f53, f52, fl4, 
f5, f3, v2, fll, 
fl9, vl, vl3, 
fl, f51, f48, f21 
fl3, f49, f24, 
f7, f6, f42 
v5, vl7, v6, 
flO, fl2, vl8, 
vl6, f4, vl5, 
vlO, vl4, f55, 
f56, f2, f50, 
vl9 
f32, f26, v9 
f23, f35, f43 
vl2, f27 
f20, f34, f30 
fS, fl7, f9 f33 
f38, vll, f25 
fl5, v4, v8, 
f29, v3, f47 
f45 
f36, fl8, f22 
f54, f31 
f44, f28, f46 
fl6, f40 
f41, v7, f37 
v20, f39 
0.8772 
0.8590 
0.6018 
0.6923 
0.5835 
0.7566 
0.5212 
0.3290 
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Table 27. A priori standardized and unstandardized coefficients. 
Theoretical Constructs Standardized 
Coefficients 
Unstandardized 
Coefficients 
Easy/Hard -0.164 -0.629 
Simple/Complex -0.114 -0.484 
Concrete/Abstract 0.159 0.404 
Random/Sequenced 0.435 1.722 
Interesting/Boring -0.076 -0.351 
Applicable/ Unusable 0.436 1.526 
General/Specific -0.184 -0.762 
Approximate/Exact 0.107 0.321 
Familiar/Unfamiliar -0.012 -0.035 
Pretty/Ugly -0.364 -1.813 
Humorous/Serious 0.406 -1.430 
Old/New 0.111 0.387 
Light/Heavy -0.335 -1.356 
Logical/Illogical -0.036 -0.151 
Pleasure/Pain 0.364 1.523 
Short/Long 0.045 0.199 
Important/Irrelevant 0.015 0.044 
Real/Artificial 0.156 0.687 
Independent/Interdependent 
CO o
o
 o
 -0.663 
Calm/Anxious 0.211 0.844 
(constant) 0 -1.013 
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Table 28. A priori structural matrix: pooled within-groups correlations 
between discriminating variables and canonical discriminant 
functions. 
Function 1 
Random/Sequenced 0.53876 
Pleasure/Pain 0.48578 
Humorous/Serious 0.34921 
Simple/Complex -0.33823 
Concrete/Abstract 0.29076 
Light/Heavy -0.26956 
Familiar/Unfamiliar -0.24771 
Independent/Interdependent -0.24268 
Applicable/Unusable 0.19417 
Pretty/Ugly -0.19322 
Interesting/Boring 0.18787 
Approximate/Exact 0.18130 
Short/Long 0.12689 
Easy/Hard 0.12512 
General/Specific -0.12467 
Important/ Irrelevant 0.10239 
Real/Artificial 0. 08020 
Old/New 0.07182 
Calm/Anxious 0.02439 
Logical/Illogical 0.00521 
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Table 29. Canonical discriminant functions evaluated at group means 
(group centroids). 
Group Function 1 
easy -0.63487 
hard 0.88316 
Table 30. Classification results 
Actual Group No. of Cases Predicted Group Membership 
easy hard 
easy 281 230 
81.9% 
51 
18.1% 
hard 202 47 
23.3% 
155 
79.7% 
Percent of "grouped" cases correctly classified: 79.71% 
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math backgrounds contributed to their perception of Calculus as being a difficult 
course. Students who felt that Calculus was easy seemed to feel that certain 
concepts were easy, but gave no particular reason for their reaction to those 
particular concepts. 
Reasons given for the subject of Biology being difficult was also related to 
concepts that were not within the everyday understanding of students. Students 
indicated that they had never been introduced to the concepts, and the concepts 
did not match anything that they were used to in their everyday lives. The areas 
they found to be easy were areas that were familiar to them as individuals rather 
than as students. These were concepts that utilized terms that would be in 
anyone's vocabulary. 
Students felt that Statistics was difficult due to the abstract nature of some 
of the concepts. Terms seemed to be difficult for students to grasp because they 
were not familiar with many of them. Students also indicated that a poor 
background in the area made it difficult to grasp some of the more abstract 
concepts. Concepts considered to be easy were those that are often used in every 
day math activities, ie. mean, mode, median. Concepts where visuals could be 
utilized were also said to be easier. 
As in Calculus, Biology, and Statistics, many of the concepts introduced in 
Physics were not familiar to students, making it difficult to comprehend or relate 
them to familiar concepts. Students also continued with the theme of a poor 
background in the subject area. Several students also indicated that a poor 
background in a supporting area also made Physics difficult. While students 
indicated that several concepts were easy because they were familiar with them, 
they also stated that the labs helped improve their grades. Students also 
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indicated that an interesting teaching style can influence one's perception of 
difficult and easy. 
Students felt concepts that had to be memorized in Child Development 
made the course difficult. They also indicated that they were confused by some 
of the theories that were similar, and the theories were often mixed up. Areas 
they found to be easy were those they went over consistently in class. Some 
students with young children also indicated that interaction with their children 
helped them learn some of the theories presented in the Child Development 
classes. 
Many of the perceived difficulties in Music classes were due to aesthetic 
differences. Students indicated that it was sometimes difficult to differentiate 
between certain pieces of music. They also stated that it was difficult to match 
composers with styles. Areas in Music classes found to be easy were areas 
students were familiar with. 
Concepts in Psychology that were said to be difficult were characterized by 
an inability on the part of the student to examine ones self using the theories 
described in class. Many of the students didn't seem to "buy into" the new 
concepts that they were introduced to. Students also indicated that some of the 
material covered was not interesting. Students who had prior experience with 
particular concepts found them easier to comprehend. 
In Speech courses students found it difficult to stand in front of their peers 
and deliver an address. This was probably due to the nature of the task. Many 
indicated that they were not comfortable with the scrutiny of their classmates. 
Another reason indicated that Speech class was so difficult was that students 
were uncomfortable expressing ideas, or thoughts that might be unpopular with 
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the instructor. They also indicated that activities in class were not reflected in 
the tests. Students who felt that Speech classes were easy were comfortable with 
their ability to speak in public. 
Students who expressed having a difficult time in Sociology classes stated 
personal feelings as being the problem, as opposed to content areas. Many 
individuals had difficulty facing some of the social ills of this society as it was 
brought out in an academic setting. The most common reason given for 
Sociology classes being easy was that the topics were interesting. It was also stated 
that a class style that allowed students to stick to the subject also made the class 
easier. 
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Table 31. Description of areas found to be difficult in Chemistry 
classes. 
Difficult area Reason 
Concepts energy levels of 
electrons 
shapes of molecules 
how elements work 
equilibrium equations 
solubility equations 
ionic and covalent 
bonds 
balancing equations 
formulas, bonding, 
reactions, 
displacements, 
replacements 
basic formulas 
had to remember levels on later 
elements 
one had to consider many 
things to determine shapes 
one had to consider many 
things 
long process of math* 
long process of math* 
not enough time spent on 
subject in class 
not enough time spent on 
subject in class 
unfamiliar* 
nuclear energy, 
environmental 
issues, periodic table, 
formulas 
topics covered were 
difficult* 
Boyle/Charles laws easy to mix up" 
Table 31. Continued. 
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Difficult area Reason 
Teaching Teachers tested to find out what students didn't style 
(know) questions were shaped different than the way 
instructor lectures and quizzes. 
Very, very poor instructors. Many of the things 
covered were not in the course description. Poor 
teaching skills. 
The instructor had a difficult time relating the class 
with the material and explaining it an understandable 
level. The class seemed disappointed. 
Items with asterisks {*) are related to theoretical constructs. 
Table 32. Description of areas found to be easy in Chemistry classes. 
Easy Area Reason 
Concepts elements 
definitions 
metric system 
interesting* 
memorization 
experience using from prior 
education 
periodic table/elements straightforward/logical"* 
S I units few items to remember 
subatomic particles 
basic concept of 
molecules 
different energies 
logical progression* 
learned in primary school 
previous knowledge of this 
subject 
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Table 32. Continued. 
Easy Area Reason 
unit factoring solve problems easier* 
scientific notation numbers easier to read* 
Items with asterisks (*) are related to theoretical constructs. 
Table 33. Description of areas found to be difficult in Calculus 
classes. 
Difficult area Reason 
Concepts Trig, integrals many different formulas 
memorizing formulas about 9-12 formulas plus work 
finding general term sometimes the sequence was 
abstract to me* 
fractions I have problems seeing them on 
a graph. I have to change it to 
a decimal. 
differentiation of 
trigometric functions 
memorization 
mean value memorization 
fundamental theorem memorization 
series not taught very well - little 
previous knowledge of subject 
Items with asterisks (*) are related to theoretical constructs. 
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Table 34. Description of areas found to be easy in Calculus classes. 
Easy area Reason 
Concept differentiation, limits 
derivatives 
proofs, summation, 
neighborhoods, finding 
a point where x=a 
continuity direct theorems 
Items with asterisks (*) are related to theoretical constructs. 
Table 35. Description of areas found to be difficult in Biology classes. 
Difficult Area Reason 
Concepts respiratory system 
macro molecules, 
proteins, enzymes 
set up problem 
breaking down of 
sugar/fat 
reproduction, 
organisms 
levers 
plant life cycle 
theory 
Krebs cycle 
hard to conceptualize* 
figuring out the data 
just unfamiliar to me* 
complex* 
heavy duty physics 
it was boring* 
not proven 
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Table 35. Continued. 
Difficult Area Reason 
cells 
Krebs cycle 
CNS/PNS 
never use information 
I think it is a hard concept to 
get a hold of* 
kept mixing them up 
Items with asterisks (*) are related to theoretical constructs. 
Table 36. Description of areas found to be easy in Biology classes. 
Easy Area Reason 
Concepts blood system 
genetics 
parts of body 
microscope 
math 
bones, circulation 
system 
very interesting* 
interesting* 
just had to learn 
combining of numbers 
practiced two hours 
gas exchange I'm a SCUBA diver 
Items with asterisks (*) are related to theoretical constructs. 
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Table 37. Description of areas found to be difficult in Statistics 
classes. 
Difficult Area Reason 
Concepts computer lab assistant had too many 
students 
word problems 
all (concepts) 
conditional 
probability, 
with or without 
replacement 
moment generating 
functions 
hypothesis testing 
(standard error, central 
limit, etc.) 
inferential 
statistics 
linear regression 
multiple regression 
percentile rank 
probability 
could be written clearer 
weak math background, test 
anxiety 
too many different ways to 
think about how to set up a 
problem 
some were difficult to 
integrate/ interpret* 
concept too abstract* 
abstract* 
abstract* 
couldn't get a good grasp of 
concept 
symbols unfamiliar (Greek)* 
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Table 37. Continued. 
Difficult Area Reason 
standard deviation, 
alpha, correlation 
coefficient, beta 
does not relate to real life* 
probability, ANOVA's, concepts unfamiliar, no prior 
Chi-square, 
correlation 
regression, factor 
analysis 
experience in the area, terms 
and concepts unrelated to 
applications* 
Items with asterisks (*) are related to theoretical constructs. 
Table 38. Description of areas found to be easy in Statistics classes. 
Easy Area Reason 
Concepts mean, t-test, 
chi-square 
mean, median, mode concepts learned and 
reinforced through application 
constantly and consistently 
throughout math course 
mean, median, mode these can be related to real 
life* 
mean, median, mode, 
range 
alpha level 
Pearson R, F tests 
rejection region 
logical" 
look at chart and simple terms" 
use of pictures 
I l l  
Table 38. Continued. 
Easy Area Reason 
Chi-square 
alternative 
hypothesis, 
mean, mode, median, 
skewedness 
probability 
descriptive 
statistics 
distribution 
functions 
expected value 
simple terms* 
simple terminology" 
seemed familiar* 
none conceptual 
memorization 
memorization 
Items with asterisks (*) are related to theoretical constructs. 
Table 39. Description of areas found to be difficult in Physics classes. 
Difficult Area Reason 
Concepts Gaus's law 
Newtonian Physics 
positive-negative 
kinematic equations 
applying logic 
waves 
calculus parts 
hard to conceptualize* 
presented in too general of 
terms when compared to 
problems on homework and 
exams. 
when to use 
setting them up 
found difficult at times* 
new to students* 
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Table 39. Continued. 
Difficult Area Reason 
projectives hard time understanding 
projectile problem* 
use of sine and nature of the problem 
cosine 
sums of the force difficult to comprehend 
concept* 
graphing x-y missed some of the basics 
trajectories 
centripetal did not understand 
acceleration 
mirrors drawings/ray diagrams 
formulas don't memorize well 
vectors hate trigonometry 
motion to direction involves vectors 
circular motion hard to understand* 
forces always forgot a force 
electricity so abstract* 
algebra only had the basics 
trigonometry and no background 
geometry 
E fields is not tangible* 
Items with asterisks (*) are related to theoretical constructs. 
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Table 40. Description of areas found to be easy in Physics classes. 
Easy Area Reason 
Content distance formulas 
vectors 
conversions logical conclusions* 
measurement it's an exacting discipline* 
force logical thinking* 
vector direction reasoning* 
motion, energy, 
momentum 
previous experience in these 
areas 
integrating prior experience with calculus 
kinematics applicable to real life* 
point charges easy to understand* 
electric fields electricity is enjoyable 
gravity and masses interesting* 
light through 
medrums 
simple concept* 
projectile motions interesting* 
conservation of 
motion 
logical* 
Course 
structure 
labs helped improve grades 
Teaching style very good instructor 
interesting way* 
has a way of relating the 
material to students in an 
Items with asterisks (*) are related to theoretical constructs. 
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Table 41. Description of areas found to be difficult in Child 
Development classes. 
Difficult Area Reason 
Content authors too many, often confused them 
awards confusing 
child development 
stages 
hard to memorize 
Piaget/Erikson mixed them up 
Items with asterisks (*) are related to theoretical constructs. 
Table 42. Description of areas found to be easy in Child Development 
classes. 
Easy Area Reason 
Content developmental 
stages of children 
memorization 
contingent responses makes sense 
book titles easy to remember* 
authors talked about them over and 
over 
dates interesting* 
body functions/parts familiar* 
age of stages easy to remember from 
experience* 
Items with asterisks (*) are related to theoretical constructs. 
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Table 43. Description of areas found to be difficult in Music classes. 
Difficult Area Reason 
Content composer's music difficult to distinguish 
between 
different composers* 
note values more than one way to learn 
them 
major/minor scales remembering the steps 
periods of music/style 
naming pieces of 
music 
some sounded similar to others 
listening couldn't hear differences 
Items with asterisks (*) are related to theoretical constructs. 
Table 44. Description of areas found to be easy in Music classes. 
Easy Area Reason 
Content facts about composers true statements 
characteristics of music logical*^ 
the recorder notes equaled cords 
meters, beats easy to determine if music 
went in 
3's or 4's* 
treble cleft prior experience 
periods/styles of 
music 
very familiar* 
Items with asterisks (*) are related to theoretical constructs. 
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Table 45. Description of areas found to be difficult in Psychology 
classes. 
Difficult Area Reason 
Content theories of 
psychology, 
human brain, 
nervous system 
confusing 
uncontrolled and 
controlled stimulus 
very abstract* 
the brain you can't "see" it, it's all 
theory 
new ideas difficult to swallow* 
knowing self did not want to see me 
Freudians sexual 
theories 
off the wall—everything is 
linked to sex 
human parts so many to memorize 
protons, neutrons, 
parts of the eye 
boring* 
Items with asterisks (*) are related to theoretical constructs. 
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Table 46. Description of areas found to be easy in Psychology classes. 
Easy Area Reason 
Content child development 
Maslow's hierarchy 
of needs 
types of mental 
illness 
feelings/emotions, 
ways of thinking 
methods of 
psychology 
being with others 
development from 
birth to teen 
stages of sleep 
Freud 
psychological 
concepts 
prior experience 
learned in another class 
very interesting* 
interesting* 
well explained 
understand people collectively 
easy to relate to* 
prior experience 
interesting* 
it was challenging 
Items with asterisks (*) are related to theoretical constructs. 
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Table 47. Description of areas found to be difficult in Speech classes. 
Difficult Area Reason 
Content bibliographies did not make sense 
picking topic boring* 
looking at complete 
picture 
narrow view 
outlining too many changes 
new vocabulary 
structure 
needed more sentence 
Personal feelings student evaluations 
were not fair 
sharing feelings hard with strangers* 
giving speeches on 
the spot 
stressful 
comfort in speaking difficult to speak in front of an 
audience on subjects that were 
not interesting* 
standing in front 
of a class to deliver 
a speech 
anxiety producing 
giving speeches nervous in front of a group 
Teaching style politics students did not feel that they 
could disagree with the 
instructor 
instructors tests hard to relate to material* 
Items with asterisks (*) are related to theoretical constructs. 
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Table 48. Description of areas found to be easy in Speech classes. 
Easy Area Reason 
Content most of the ideas and 
concepts were easy 
speech preparation same principles used in another 
class 
process of preparing enjoyable 
giving speeches good background 
communication 
skills 
everyday activity 
speech in a relaxed atmosphere, fun to 
do 
informational report prior research experience 
persuasive speech believed in what was said 
Items with asterisks (*) are related to theoretical constructs. 
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Table 49. Description of areas found to be difficult in Sociology classes. 
Difficult Area Reason 
Content new ideas never heard them before 
definitions limited time 
terms lack of study skills 
Personal 
feelings 
politics of third 
world countries 
could not face it 
murdering people know who did it 
racism it's sickening to think people 
are that way 
Items with asterisks (*) are related to theoretical constructs. 
Table 50. Description of areas found to be easy in Sociology classes. 
Easy Area Reason 
Content free speech interesting* 
history of sociology, 
races, crime, human 
history, historical events, 
political powers 
interesting* 
all topics interesting* 
Teaching style stuck to the issues made class interesting* 
syllabus all that was required for 
laid out before the class 
Items with asterisks (*) are related to theoretical constructs. 
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CHAPTER V. SUMMARY, CONCLUSION, AND RECOMMENDATIONS 
Summary 
The purpose of this study was to determine factors that influence course 
difficulty. When the factors that influence course difficulty are understood, and 
identified, it will be easier for administrators, instructors, and staff to develop 
methodology that will significantly reduce course difficulty. This study was a 
follow-up study based on Mundfrom's 1991 study of course difficulty. However, 
this study examined similar courses as the original study. Then the five courses 
ranked most difficult and the five courses ranked least difficult were examined to 
determine the factors that influenced the level of difficulty. 
This study was undertaken in order to establish a data base on the 
perception of students at community colleges as they relate to course difficulty. 
The data collected in this study can be used by individuals who design 
community college courses to determine which courses would need to provide 
supplemental assistance programs to address some of the difficulty factors noted 
by students. The information contained in this study will assist counselors in 
helping students to decide what courses should be taken during their academic 
careers at a community colleges, as well as determining what programs would be 
helpful in assisting the student in areas deemed as deficient. 
Major Findings 
The following were the major findings of this study: 
1. Listed are the eight different factors of the sample: 
(a) Complexity and feeling generated from complexity 
(b) Relevance with affect produced by irrelevant content 
(c) Familiarity of context and pleasure with familiarity 
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(d) "Hard" content and emotional reaction to it 
(e) Order of content 
(f) Relevance and positive response to relevant material 
(g) Logical content of courses 
(h) Specificity of content of reaction to specificity 
2. There was a significant difference in students' scores on the 20 
a priori scales means between easy courses and hard courses as they 
relate to the following hypothetical constructs; easy/hard, 
simple/complex, concrete/abstract, random/sequences, 
interesting/boring, applicable/unusable, general/specific, 
approximate/exact, familiar/unfamiliar, pretty/ugly, 
humorous/serious, light/heavy, pleasure/pain, short/long, and 
independent/interdependent. However there was no significant 
difference means between easy and hard courses as they relate to the 
hypothetical constructs of old/new, logical/illogical, 
important/irrelevant, real/artificial, and calm/anxious. 
3. There was a significant difference in means between easy 
courses and hard courses as they relate to the following 
factors; complexity and feeling generated from complexity, 
relevance with affect produced by irrelevant content, 
familiarity of context and pleasure with familiarity, "hard" 
context and emotional reaction to it, order of content, and specificity 
of content and relation to specificity. However there was no 
significant difference between the means of easy and hard courses as 
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they relate to the factors of relevance and positive response to 
relevant material, and logical content of courses. 
4. The reliability of the eight factors range from .33 to .88. 
5. The best predictor of the eight factors was complexity and 
feeling generated from complexity, and the least credible 
predictor was relevance and positive response to relevant 
material. 
6. The top two predictors of the twenty hypothetical constructs 
were random/sequenced, and pleasure/pain. The two least 
credible predictors were calm/anxious, and logical/illogical. 
7. All of the eight factors as well as the twenty hypothetical 
constructs' percent of "grouped" cases correctly classified at 
79.71%. 
Conclusion 
Very few studies have been conducted on course difficulty or factors that 
influence course difficulty. The very nature of a course can cause some students 
to perceive it as difficult. Teaching techniques, abstractness of concepts covered 
in classes, and anxiety are sited in the literature as some of the reasons some 
courses are perceived as being difficult (Horodezkey, 1983; Sworder, 1986; Tanner, 
1986). The findings of this study support the literature. Students indicated that 
little or no experience in a particular area, abstractness of concepts, and anxiety in 
a particular area caused them to experience more difficulty in some classes. 
Subjects where the material was interesting or taught in an interesting 
manner was perceived as being less difficult. Instructors who related concepts to 
everyday events were said to make the classes easier. The social science area was 
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perceived as less difficult, because many of the concepts covered in the classes 
were familiar to students. Students felt that some of the science and math 
courses were difficult because they were not familiar with the concepts covered. 
Recommendation for Further Research 
Based on the overall findings, the following recommendations for further 
research are made: 
1. A classical experiment should be conducted in a classroom on 
complexity and feelings generated from complexity, since this was 
the top factor in this study. 
2. Since the research findings are basically generalized to a single 
community college, a study of this nature should be done on a 
national level using other community colleges. 
3. It is recommended that the relationships of variables to factors be 
examined in samples that represent different demographic 
populations. 
4. The findings in this study make it clear that students who have 
prior knowledge of a concept perceive those courses as being less 
difficult. A study should be conducted to ascertain the relationship 
between prior knowledge in a particular area and the perception of 
course difficulty. 
5. Items should be added to each theoretical construct in order to 
strengthen the survey instrument. The survey instrument should 
then be used to provide more accurate perceptions of factors that 
influence course difficulty. 
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6. Information in this study should be expanded to include areas that 
might be of interest to guidance counselors. The information 
generated from such a study might be used to place students in 
college level courses. 
7. Other studies might include the relationship between 
course difficulty and sex, ethnicity, or social standing. This 
type of study might be beneficial when planning curriculum 
changes that will meet the needs of changing populations. 
8. The same type of study might be used for high school students in 
order to ascertain information on high school students perception 
of course difficulty. 
9. In another study more emphasis could be made in the area of 
teacher behavior on students' perception of course difficult. 
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On the following page you will be asked to respond to three 
questions about each of 4 0 CORE AND GENERAL COURSES. The 
purposes of these questions are to determine: 
1) how students differ in their interests for various 
subjects and, 
2) how they vary in their perceptions of how difficult 
various subjects are. 
You will also be asked to indicate which courses, if any, 
you have taken. 
Your participation is completely voluntary and should take 
about 15-20 minutes, but you are encouraged to respond so 
that accurate estimates of students interests may be 
obtained. All responses are strictly confidential and no 
individual responses will be released at any time for any 
reason. Any questions you may have can be answered by 
contacting; 
George C. Bradley 
301 Beardshear Hall 
294-6574 
Please circle the appropriate number for each of the 
following. 
Sex: 0 - male 
1 - female 
Classification level; 
1 - freshmen 
2 - sophomore 
3 - transfer student 
4 - other 
Educational Goals; 
1 - transfer to another college/university 
2 - prepare to enter job market 
3 - improve skills for present job 
4 - explore courses to decide on career 
5 - remedy or review basic skills 
6 - personal interest or self-improvement 
7 - prepare to change careers 
8 - undecided 
Award you are seeking; 
1 - Associate in Arts (AA) Degree 
2 - Associate in Science (AS) Degree 
3 - Associate in Applied Arts (AAA) Degree 
4 - Associate in Applied Science (AAS) 
5 - Diploma 
6 - Certificate of Specialization 
132 
Racial/Ethnic Information: 
1 - Asian or Pacific Isl-^nder 
2 - African-Amorican 
3 - Hispanic 
4 - Native Anerican 
5 - White Non-Hispanic 
6 - Non-resident Alien 
Estimated Undergraduate CPA : 
This instrument is designed to measure YOUR perceptions of 
interest, and difficulty of various CORE AND GENERAL 
COURSES. Please respond to ail three qijgstions about each 
course, even the ones you have not taken. The first tv/c 
questions about each course ask you to make a rating on a 
scale of 1 - 9 (circle the appropriate number) indicatin 
1) how interested you are in tnis subject and, 
2) how difficult you perceive this course to be. 
For t;.e third question, circle 1 if you have taken the 
course, or circle 2 if you have not taken it. 
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D I R E C T I O N S :  C i r c l e  o n e  n u m b e r  i n  e a c h  c o l u m n  f o r  e a c h  c o u r s e .  
C o l u m n  1  C o l u m n  2  C o l u m n  
C o u r s e  l G e n e r a l  a n d  L e v e l  o f  I n t e r e s t  L e ^ e l  o f  D i f f i c u l t y  
C o r e  L e v e l  )  l o w  h i g h  e a s y  h a r d  
A n t h r o p o l o g y  1 2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
A r t  A p p r e c i a t i o n  1  2  3  4  5  6  7  8  9  1 2 3 4 5 6 7 8 9  
E n v i r o n m e n t a l  
C o n s e r v a t i o n  1 2 3 4 5 6 7 8 9  1  2  3  4  5  6  7  8  9  
B i o l o g y  1  2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
B o t a n y  1 2 3 4 5 6 7 8 9  1  2  3  4  5  5  7  8  9  
A n a n t o m y  a n d  
P h y s i o l o g y  1  2  3  4  5  6  7  8  9  1 2  3  4  5  5  7  8  9  
C h e m i  s t r y  1 2 3 4 5 6 7 8 9  1 2  3  4  5  6  7  8  9  
C h i l d  D e v e l o p m e n t  1  2 3 4 5 6 7 8 9  1  2  3  4  5  6  7  8  9  
P a s c a l  P r o g r a m m i n g  1  2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
C o m p u t e r  L i t e r a c y  1 2 3 4 5 6 7 8 9  1  2  3  4  5  6  7  8  9  
T h e a t r e  1  2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  
E c o n o m i c s  1 2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
E l e c t r o n i c s  1  2  3  4  5  6  7  8  9  1 2 3 4 5 6 7 8 9  
C o m p o s i t i o n  1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  
L i b r a r y  I n s t r u c t i o n  1  2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
F r e n c h  1  2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
H i  s t o r y  1  2 3 4 5 6 7 8 9  1  2  3  4  5  6  7  8  9  
H y d r a u l i c s  a n d  
P n e u m a t i c s  1  2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
H u m a n i t i e s  1  2 3 4 5 6 7 8 9  1  2  3  4  5  6  7  8  9  
L i t e r a t u r e  1  2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
F i n i t e  M a t h e m a t i c s  1 2 3 4 5 6 7 8 9  1  2  3  4  5  6  7  8  9  
E l e m e n t a r y  S t a t i s t i c s  1 2 3 4 5 6 7 8 9  1  2  3  4  5  6  7  8  9  
C a l c u l u s  1  2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
T r i g o n o m e t r y  1 2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
M i c r o b i o l o g y  1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  
M u s i c  1 2 3 4 5 6 7 8 9  1  2  3  4  5  6  7  8  9  
P h i l o s o p h y  1  2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
L o g i c  1  2  3  4  5  6  7  8  9  1 2 3 4 5 6 7 8 9  
E t h i c a l  P r o g r a m s  1  2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
R e l i g i o n s  1 2 3 4 5 6 7 8 9  1  2  3  4  5  6  7  8  9  
E a r t h  S c i e n c e  1 2 3 4 5 6 7 8 9  1  2  3  4  5  6  7  8  9  
P h y s i c a l  S c i e n c e  1 2 3 4 5 6 7 8 9  1 2 3 4 5 6 7 8 9  
P h y s i  c s  1 2 3 4 5 6 7 8 9  1  2  3  4  5  6  7  8  9  
G o v e r n m e n t  1  2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
P u b l i c  A d m i n i s t r a t i o n  1 2 3 4 5 6 7 8 9  1  2  3  4  5  6  7  8  9  
P s y c h o l o g y  1  2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
H u m a n  S e x u a l i t y  1  2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
S o c i o l o g y  1 2 3 4 5 6 7 8 9  1  2 3 4 5 6 7 8 9  
S p a n i  s h  1  2  3  4  5  6  7  8  9  1 2  3  4  5  6  7  8  9  
S p e e c h  1  2  3  4  5  6  7  8  9  1  2  3  4  5  6  7  8  9  
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January 27,1992 
(Name and Address of Student) 
Dear (Student); 
I am conducting a study of factors that influence course difficulty. During the Fall semester of 
1991, students from Des Moines Area Community College were asked to complete a survey indicating 
courses that they felt were difficult and courses that they felt were not as difficult. The five courses 
that were felt to be most difficult and the five courses that were felt to be least difficult were 
identified. As a student who was enrolled in at least one of these ten particular courses I would like to 
know how you felt about the particular course indicated on the survey(s). 
Please stop by the Counseling Center at DMACC, Urban Campus before February 27,1992 and 
fill out a Course Content Evaluation for (SUBJECT AREA(S) TAKEN). All students that were enrolled 
in these courses at Des Moines Area Community College are being asked to complete this survey, 
however your participation in this study is completely voluntary. No codes will be used to identify 
individual surveys, therefore, your answers to the questions will be strictly confidential. The results of 
this research study will be made available to all participants, as well as Des Moines Area Community 
College officials. 
If you have any questions please feel free to contact me at the following address: 
George C. Bradley 
301 Beardshear Hall 
Iowa State University 
Ames, Iowa 50011 
Your participation in this study would be greatly appreciated 
Sincerely, 
George C. Bradley 
Graduate Students 
Dr. Larry Ebbers 
Major Professor 
136 
Januaiy 27,1992 
(Name and Address of Student) 
Dear (Student); 
I am conducting a study of factors that influence course difficulty. During the Fall semester of 
1991/ students from Des Moines Area Community College were asked to complete a survey indicating 
courses that they felt were difficult and courses that they felt were not as difficult. The five courses 
that were felt to be most difficult and the five courses that were felt to be least difficult were 
identified. As a student who was enrolled in at least one of these ten particular courses I would like to 
know how you felt about the particular course indicated on the survey(s). 
Please stop by the Counseling Center at DMACC, Boone Campus before February 27,1992 and 
fill out a Course Content Evaluation for (SUBJECT AREA(S) TAKEN). All students that were enrolled 
in these courses at Des Moines Area Community College are being asked to complete this survey, 
however your participation in this study is completely voluntary. No codes will be used to identify 
individual surveys, therefore, your answers to the questions will be strictly confidential. The results of 
this research study will be made available to all participants, as well as Des Moines Area Community 
College officials. 
If you have any questions please feel free to contact me at the following address: 
George C. Bradley 
301 Beardshear Hall 
Iowa State University 
Ames, Iowa 50011 
Your participation in this study would be greatly appreciated 
Sincerely, 
George C. Bradley 
Graduate Students 
Dr. Larry Ebbers 
Major Professor 
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November 19,1991 
Mary Chapman, Dean 
Des Moines Area Community College 
Urban Campus 
Des Moines, Iowa 
Dear Dean Chapman: 
I am conducting a study of factors that influence course difficulty. Students from Des Moines 
Area Community College were asked to complete a survey indicating courses that they felt were 
difficult and courses that they felt were not as difficult. "Aie five courses that were felt to be most 
difficult and the five courses that were felt to be least difficult were identified. I would like to 
distribute another survey to students who were enrolled in Statistics, Biology, Chemistry, Speech 
Communication, Psychology, Music, Sociology, and Child Development classes at DMACC, Urban 
Campus. 
I would appreciate your cooperation in this endeavor. If you have any questions please feel free 
to contact me. Thank you for your attention to this matter. 
Sincerely, 
George C. Bradley 
Graduate Students 
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November 19,1991 
Kris Phillips, Dean 
Des Moines Area Community College 
Boone Campus 
Boone, Iowa 
Dear Dean Phillips: 
I am conducting a study of factors that influence course difficulty. Students from Des Moines 
Area Community College were asked to complete a survey indicating courses that they felt were 
difficult and courses that they felt were not as difficult. The five courses that were felt to be most 
difficult and the five courses that were felt to be least difficult were identified. I would like to 
distribute another survey to students who were enrolled in Calculus and Physics classes at DMACC, 
Boone Campus. 
I would appreciate your cooperation in this endeavor. If you have any questions please feel free 
to contact me. Thank you for your attention to this matter. 
Sincerely, 
George C. Bradley 
Graduate Students 
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PRESIDENTS' LETTER OF SUPPORT 
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141 
Office of the President 
February 25, 1992 
Iowa State University 
Human Subjects Committee 
Ames, lA 50011 
RE: GEORGE C. BRADLEY 
This letter is notice that George C. Bradley is granted 
permission to do research for his dissertation at 
Des Moines Area Community College 
hh 
De!i Moines .\reuQ)mmunit\' College 
2Q06 South .Ajikeny Boulevard 
••Xiikenv. Iowa Î0021 
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Course: 
COLTISE CONTENT EVALUATION 
Instructor: 
I. Describe the content of this course compared to others vou have taken in coIIp^p 
using the descriptive terms below. For each item there is a line with words at each end 
descriptive of a continuum. Make an X on the line at that point which best indicates how 
close you feel the content of this course is to one end or the other on the continuum. 
EXAMPLE: 
Amusing X Sad 
1. Easy 
2. Simple 
3. Concrete 
4. Random 
5. Interesting 
6. Applicable 
7. General 
8. Approximate, 
9. Familiar 
10. Pretty 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 . 4, 5 6 7 
I 2 3 4 5 6 7 
1 2 3 4 5 6 7 
 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
I 2 3 4 5 6 7 
Hard 
Complex 
Abstract 
Sequenced 
Boring 
Unusable 
Specific 
Exact 
Unfamiliar 
Ugly 
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11. Humorous 
12. Old 
13. Light 
14. Logical 
15. Pleasure 
16. Short 
1 2 3 4 3 
1 2 
I 2 
6 7 
12 3 4 5 6 
3 4 5 6  
2 3 4 5 6 
3 4 5 6  
I 2 3 4 5 6 
17. Important 
1 2 3 4 5 6 
18. Real 
I 2 3 4 5 6  
19. Independent 
20. Calm 
Serious 
New 
Heavy 
Illogical 
Pain 
Long 
Irrelevant 
Artificial 
Interdependent 
Anxious 
2 
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II. In the space below, briefly describe the topics, concepts, processes, ideas, etc. you 
found to be the most difficult to learn and tell why each was difficult (if you can.) 
CONCEPT WHY DIFFICULT 
I. 
2. 
3. 
4. 
5. 
6. 
m. In the space below, briefly describe the concepts, ideas, processes, topics, etc. you 
fould to be the easiest to learn and why. 
CONCEPT WHY EASY 
I. 
3. 
4. 
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Course: 
COURSE CONTENT EVALUATION 
Instructor: 
I. Describe the content of this course compared to others vou have taken in rnilA,, 
using the descriptive terms below. For each item there is a line with words at each end 
descriptive of a continuum. Make an X on the line at that point which best indicates how 
close you feel the content of this course is to one end or the other on the continuum. 
EXAMPLE: 
Amusing X. Sad 
1. Easy 
2. Simple 
3. Concrete 
4. Random 
5. Interesting 
6. Applicable 
7. General 
8. Approximate, 
9. Familiar 
10. Pretty 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
I 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
it  
1 2 3 4 5 6 7 
I 2 3 4 5 . 6 7 
I 2 3 4 5 6 7 
Hard 
Complex 
Abstract 
Sequenced 
Boring 
Unusable 
Specific 
Exact 
Unfamiliar 
Ugly 
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11. Humorous 
12. Old 
13. Ught 
14. Logical 
15. Pleasure 
16. Short 
17. Important 
18. Real 
19. Independent. 
20. Calm 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 
 
2 3 4 5 6 7 
1 2 3 4 5 6 7 
1 2 3 4 5 6 7 
Serious 
New 
Heavy 
Illogical 
Pain 
Long 
Irrelevant / 
Artificial 
Interdependent 
Anxious 
2 
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n. Directions: 
This section of the survey is intended to help us understand student feelings about the topics of a 
course. You are being asked your opinions about a specific course which you have completed or are in the 
process of completing. 
You are asked to make an "x" to indicate whether you agree or disagree with each statement in 
the space provided to the right of the statements. Think briefly about your experiences in learning the 
material of this course before responding but don't spend too long - first impressions are often best. 
Sample: Apples are good for you. 
Agree 
• 
Disagree 
• 
1. Topics covered in this class were usually too complicated for 
students to easily understand them. 
2. The examples for topics of this course were often unrelated to 
real-life applications. 
3. If you didn't "get" the first concepts taught in this course, you 
were lost in the rest of It. 
4. I often found the topics in this course bored me. 
5. Concepts covered in the course were simple and easy to comprehend. 
6. The pressure of this course makes me anxious. 
7. I was able to work independently to complete assignments in this course, 
8. It seemed like we learned a lot of definitions that were built on 
previoi:s definitions. 
9. I found the course to be humorous. 
10. Because the information covered in the course was interesting, 
time seemed to pass quickly. 
11. I found many topics covered in this course really hard to understand. 
12. I looked forward to attending this course during the meeting times. 
13. I had to be precise in my approach to studying for this course. 
14. Most concepts covered in this course were pretty easy to grasp. 
15. This course covered a lot of separate, somewhat unrelated topics. 
16. This course was based on realistic information. 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
17. Unlike some subjects, the material in this course has to be learned 
in a certain sequence or it doesn't make much sense. O 
18. In this course, you cover a lot of material drawn from a wide variety 
of subjects. Dl 
• 
• 
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19. The course was presented in simple terms. 
20. Concepts covered in the course where either difficult to understand 
or were not explained in a way that made sense. 
21. I felt at ease when working on the assignments for this course. 
22. I never imagined I would take a course where we got into such minute 
detail! 
23. I was familiar with a lot of the material covered in this class. 
24. The atmosphere of the class was serious. 
25. I found it difficult to be attentive in class because the information 
was no of interest to me. 
26. Many of the ideas presented in this course were unfamiliar to me. 
27. As long as you understand the general ideas of this subject, you 
can do okay in it 
28. While studying for this course, I found it effective to study 
broad terms and concepts. 
29. Information presented in this course did not appear to be in 
any particular sequence. 
30. I could easily visualize the things talked about in this course. 
31. Some of the ideas and thinking of this course struck me as being 
really beautiful ideas. 
32. The information covered in this class was familiar to me because 
I have a strong background in the subject area. 
33. I was able to relate to the information covered in this course. 
34. If there is such a thing as an "ugly" concept, this course was full 
of them! 
35. The ideas covered in this course had a sort-of "rhythm" -
I found them pretty. 
36. The information in this course will be applicable to my future goals. 
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37. My ability to grasp the concepts in this course is dependent on 
information from other courses. 
38. The atmosphere in the class was light. 
39. Some of the things we covered in this class rubbed me the 
wrong way - sort of like scratching a blackboard. 
40. A lot of the things we covered in this class were pretty old stuff 
that's been around for a long time. 
41. Many topics in this subject are so new they are not even in the 
textbooks yet. 
42. Some things we covered in this class were really thought 
provoking - you had to do some really heavy thinking about them. 
43. Most of the topics we discussed in this course required little 
additional thinking. 
44. If you could understand the basic facts covered in this course, the 
conclusions reached were all pretty logical outcomes. 
45. Some of the topics we learned in the course didn't seem logical 
or consistent with other facts. 
46. While it required a lot of "mental gymnastics" to leam the concepts 
in this course, they all seemed obvious once they were carefully laid out. 
47. Sometimes it seemed that we learned a new idea in this class, we had 
to forget a previously learned one. 
48. I had to think so hard in this subject it made my head hurt! 
49. While I learned new things in the course, I was nearly always 
relaxed in it. 
50. It really hurt me to feel so dumb in this subject. 
51. After studying the material for this course, I just had to 
"space out" for a while and let my brain relax. 
52. The things we learned in this course took a lot of practice in order 
to really retain them. 
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53. I didn't have to work very long to learn the material for this course. O O 
54. I knew I had to learn the material in this course if I wanted to go much 
further in the area of my interest. O O 
55. This subject area seemed filled with a lot of facts that didn't seem 
very relevant to anything. C3 O 
56. We just didn't seem to be dealing with real-life concepts in the course. 
It all seemed so artificial. O 01 
ni. In the space below, briefly describe the topics, concepts, processes, ideas, etc. you found to be the 
most difficult to learn and tell why each was difficult (if you can.) 
CONCEPT WHY DIFFICULT 
1.  
2. 
3. 
4. 
5. 
6. ; 
7. 
IV. In the space below, briefly describe the concepts, ideas, processes, topics, etc. you found to be the 
easiest to learn and why. 
CONCEPT WHY EASY 
1.  
2. 
3. 
4. 
5. 
6. 
7. 
